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calibration will be correct if 1.0 Mc. is mentaliy turns from the top of the coil. The oscillator am 
added to the dial reading. tuning condenser, C-63, should have all but & 

Plate and screen voitage should be applied to _ two rotor plates removed. One of the remaining 1% 
the p-a stage. The transmitter should be tuned plates should be the slotted one for tracking fe: 
to 7.2 Mc. and loaded to the antenna. The p-a adjustment. Es 
padding condenser C-67 should be resonated At the oscillator coil terminals under the — 
for minimum plate current and then locked. chassis, C-62 (the neutralizing condenser) 
C-65 should*always be re-resonated whenever should be removed and the bias return of the 
there is a major change in antenna loading or doubler stage moved from the center tap of 
coupling. the coil to the free end. 

x 3 J An octal socket is placed in the crystal cali- 
Transmitter Conversion for brator socket hole. The electron eye socket hole 
20, 15 and 10 Meters is covered by a small mz2tal plate. A National 

The conversion of the 4.0-5.3 Mc. trans- XR-50 slug tuned coil is mounted in the center 
mitter for high frequency use is based upon of this plate with its slug adjustment above the 
retaining single dial control and the use of chassis. This coil (LJ) is wound with 10 turns 
one doubler stage. : of No. 24 enamelled wire, spaced to occupy {¥ 

The space left by the removal of the electron the full winding length. Condenser C/6 con- kee 
eye tube and the calibrating crystal may be used : i} 
for a 6AG7 doubler and a slug tuned coil. The 
basic circuit for 20, 15 and 10 meters is shown _¢.5g_9.05/0.05/0.05 K-54—S.p.d.t. 
in Figure 22. - ufd., 300v. antenna relay, : “ik 

The basic filament and socket modifications C-59—175-185 pzfd. 90-ohm coil. 
as described for the low frequency units should C-60—air padder. R-67, R-75—51,000 
be completed. For 20 and 15 meters, the 6J5 ©-6!—0.006 xtd., ohms. $>- 
oscillator must work on the 7-Mc. band, using mica. oe R-68, R-78—20 chms. - 
the existing dial calibration lines, with new Saar seeunauges Beta apse a 
figures. The main winding of the oscillator coil C43, C45, C-87— hee 000 to i on 
should be reduced to 12 turns, by removing 220 pyfd. R-7i—126 chme<7w, i 

C-64—0.002 yfd., R-73—5100 to £5000 6A8 
; 1000v. ohms. eng 
Fig. 18. This is a typical wiring schematic of the eeu Re R on 
274N series transmitters. C-68—3.0 ppfd., 750 R-78——51 ohms. 
Se Pyare RL-50, RL-5!—parasitic ow: 
K-53—D.p.s.t. relay, suppressors on Sl-chm J. io, 
300-ohm coil. . resistors. ae 
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calibration will be correct if 1.0 Mc. is mentally 
added to the dial reading. 

Plate and screen voltage should be applied to 
the p-a stage. The transmitter should be tuned 
to 7.2 Mc. and loaded to the antenna. The p-a 
padding condenser C-67 should be resonated 
for minimum plate current and then locked. 
C-65 should*always be re-resonated whenever 
there is a major change in antenna loading or 
coupling. 


~ 


Transmitter Conversion for 
20, 15 and 10 Meters 


The conversion of the 4.0-5.3 Mc. trans- 
mitter for high frequency use is based upon 
retaining single dial control and the use of 
one doubler stage. 

The space left by the removal of the electron 
eye tube and the calibrating crystal may be used 
for a 6AG7 doubler and a slug tuned coil. The 
basic circuit for 20, 15 and 10 meters is shown 
in Figure 22. 

The basic filament and socket modifications 
as described for the low frequency units should 
be completed. For 20 and 15 meters, the 6J5 
oscillator must work on the 7-Mc. band, using 
the existing dial calibration lines, with new 
figures. The main winding of the oscillator coil 
should be reduced to 12 turns, by removing 


Fig. 18. This is a typical wiring schematic of the 
274N series transmitters. 


rs a - 


turns from the top of the coil. The oscillator 
tuning condenser, C-63, should have ail but 
two rotor plates removed. One of the remaining 
plates should be the slotted one for tracking 
adjustment. : 

At the oscillator coil terminals under the 
chassis, C-62 (the neutralizing condenser) 
should be removed and the bias return of the 
doubler stage moved from the center tap of 
the coil to the free end. 

An octal socket is placed in the crystal cali- 
brator socket hole. The electron eye socket hole 
is covered by a small metal plate. A National 
XR-50 slug tuned coil is mounted in the center 
of this plate with its slug adjustment above the 
chassis. This coil (LJ) is wound with 10 turns 
of No. 24 enamelled wire, spaced to occupy 
the full winding length. Condenser C16 con- 


or 


C-58—0.05/0.05/0.05 K-54—S.p.d.t. 
pid., 300v. antenna relay, 
C-59—175-185 pufd. 90-ohm coil. 
C-60—air padder. R-67, R-75—51,000 
C-61—0.006 yfd., ohms, sas 


mica. 

C-2—neutralizing R-69—1.0 megohm. 
condenser. R-70—1000 to 1500 
C-63, C-65, C-67— ohms. ¥ 
220 pufd. R-7}—126 ohms, 7w. 


R-73—5100 to 15000 
ohms. 

R-74—-15,000 ohms. 

R-77—390 ohms. 

R-78—51 ohms. 

RL-50, RL-51—parasitic 


C-64—0.002 zfd., 


1000v. 
C-66—0.01 ufd., 
2500v., mica. - 
C-68—3.0 pufd., 750 


, p.p.m. 
K-53—D.p.s.t. relay, 
300-ohm coil. . 


resistors. 
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625 fvTTs 


R-68, R-76—20 ohms. - 
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volts when this adjustment is completed. The 
transmitter is now ready for installation in the 
car. : 


80-Meter notes— % 
Either the BC-696 (3.0-4.0 Mc.) or the BC~ 
457 (4.0-5.3 Mc.) transmitter may be used for 
80-meter operation. The dial of the BC-696 is 
directly calibrated for the 80-meter band, but 
this advantage is outweighed by the high 
surplus price of this unit. Actually, the BC-457 
‘s much better suited to 80-meter phone opera- 
tion than is the BC-696. The BC-457 will actu- 
ally cover the top 60 ke of the 80-meter phone 
band (3940-4000 kc) without any adjustment 
of the padding condensers. The L/C ratio of 
the BC-457 is also much more nearly correct 
for amplitude modulation of the p-a stage than 
is the BC-696. The BC-457 tunes the 80-meter 
phone band with almost 350 ppfd. of tank 
capacity, whereas the BC-696 tunes the same 
range with only about 150 ppfd. of tank capa- 
city. Under heavy modulation, the BC-696 
tends to splatter badly, due to insufficient “fly- 
wheel” effect in the p-a tank circuit. 

The BC-457 may be easily shifted to cover 
the complete 80 meter phone band by increas- 
ing the capacity of C-67, the p-a padding con- 
denser, and C-60, the oscillator padding con- 
denser. The slug adjustments of the oscillator 
and p-a coils should not be changed, as this 
would alter the tracking of the transmitter. 


40-Meter notes— 
Either the BC-459 (7.0-9.1 Mc.) or the BC- 


J oleh it ae Leet GUD ace Ab See Bi ic ited ti i aa ahi th ee a ornare ES re 


NN SERIES (SOLATING 
RESISTOR 
Z 
NANCE INDICATOR Z a 
“MAGIC EYE" OPENS $ p. CRYSTAL 
AS CRYSTAL 7 ¥-50 
RESONATES TO 
= MASTER OSCILLATOR * 
hates R-70 
ToL 


. 


ANT 
O 
3 PARASITIC PUT RELAY 
rae : SUPPRESSORS od Ma Ss 
ripe ees a ee Cae oe 
NEUTRALIZIN: 
ef SULTER OSCILLATOR CAPACITOR 
wen yw 2-72 C-62 
= Bzs3 - a “se 
A fea x 00NQNO29 
Nas oe ANTENNA 
TYPE 1625 et TUMING CONTROL 
RF POWER AMPLIFIERS A “ANT. INDUCTANCE 
c iA = 

3 S e183 = We Ba 
o ge y as =e] COUPLING CONTROL 
TYPE 1629 ey Pe es: °0 

ra HEATER PART OF A / a “ANT. COUPLING 
sv SELECTOR 4h 
asa cot : AELAY Ky a; 
74 foe Pe SINGLE. runing conTRoe ____-_-/* ee 
re <4 aa “FREQUENCY ~ 
VOLTAGE d 
DIVIDER 
e6t REF RE FUTER 


70 0c AND AUDIO 
SCREEN VOLTAGE 


ome 


Fig. 17. Functional diagram of “Command” transmitter. 


458 (5.3-7.0. Mc.) may be used for 40-meter 
operation. The L/C ratio in the p-a tank of 
either transmitter is satisfactory for phone 
operation. The conversion of the BC-459 is 
exactly the same as described for the BC-696 
on 80-meters (Figure 20). 

The BC-458 modification is the same as that 
of the BC-459, with the addition of retuning 
the tank circuits to make the transmitter tune 
the 7.0-7.3 Mc. range. ! 

The BC-458 oscillator can easily reach 7.3 
Me. by decreasing the capacity of C-60, the 
oscillator padding condenser. However, this is 
a poor approach, since it degrades the high 
C/L ratio of the oscillator. It is best to remove 
the oscillator coil shield and remove 4 turns 
from the top end of the oscillator coil. Next, 
loosen the set screws holding the rotor shaft 
of C-60. Drill a 4” hole in the side of the 
shield can so that the shaft can be turned when 
the shield is replaced. Remove two plates from 
the rotor of C-63, the oscillator tuning con- 
denser. Flex the plates gently with a long-nosed 
pliers. If too much force is applied to the con- 
denser, the rotor will jump out of its bearings, 
and the minute ball bearings will fall out of the 
joint. Remove two rotor plates in the same 
fashion from C-65, the p-a tuning condenser.. 
Loosen the rotor lock on C-67, the p-a padding 
condenser. Finally, remove four, turns from the 
top of the p-a coil, T-54A. S 

Plate voltage should be applied to the 6J5 
oscillator, and C-60 and the slug of T-53 ad- 
justed until 7.0 Me. falls at 6.0 Mc. on the tun- 
ing dial, and 7.3 Mc. falls at 6.3 Mc. Thus the 
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INTRODUCTION 


TheR & M Radio Co. since its inception has been 
deluged with requests for schematic diagrams covering 
various conversions of war surplus equipment and in 
view of the many requests, R & M put their engineers to 
work - hence this book. 

It would be impossible for anyone to cover all 
phases of conversions and modifications possible. How- 
ever, the basic ones are covered and being ‘‘Hams’’ at 
heart ourselves, we know that most Hams will go SO far 
on any conversion or inodifieation and then get ideas of 
their own and come up with something different and prob- 
ably better. 


Here is a good start and we are open to sugges- 


tions; and request your comments or questions. 


R & M Radio Co. 


The Editor 


Newest conversion book—complete 
with schematic diagrams, instruc- 
tions, and discussion—covers all 
these war surplus sets: 


DIAGRAMS AND ALSO DIAGRAMS 


CONVERSION COVERING... 
DATA ON... e BC-221 Freq. 
, meter 
o/bC-346 © ART-13 Collins 
e BC-375 transmitter 

e SCR-522 © APN-I 
@ SCR-274 @ SCR-718 
e SCR-274—10- e APN-4 
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SCR-274-N 


The SCR-274-N. Command Set though originally de- 
signed to operate from a 27 VDC power source, can, with 
a new power supply, become one of the most useful pieces 
of gear to be found in the ham shack. For instance; the 
transmitters perform admirably as V.F.O.-Driver units for 
high power final RF amplifiers, or, by themselves as small, 
lightweight 50 watt transmitters. Pursuing ‘the former 
thougnt, the SCR-274-N eombined with the BC-375-E. will 
provide the Ham with a high powered transmitter with 
VFO Driver unit and the 274-N receivers complete his sta- 
tion; further, the modulator unit has the audio driver stage 
necessary to put the wallop needed into the BC-375-H audio 
circuit and will make those big bottles of the BC-375-E get 
up and perform in a manner of which they are capable. 

The receivers are superhets and due to the fine work- 
manship and parts in them will stand a lot of abuse. They 
are designed to operate with a wide variety of conditions 
and may be powered by vibrator, 110 AC-DG, dry cells or 
most any kind of power at hand. By rewiring the filament 
circuits for six volts and supplying plate power from a 
small vibropack no better portable communication receiver 
set would be desired. 


Wigure i—Gives the necessary rack FT-220 wiring 
changes for the use of the receivers and suggests a simple 
power supply which may be built up on the rack itself. 

Figure 2—Shows connections to be mede in changing 
adaptor FT-230 to FT-260. 

Figure 3—Advances one of the many ways the mod- 
ulator may be converted to use in conjunction with audio 
and RF driving power neccessary to develop the sock of 
which the BC-375-E is capable. 

: Figure 4—Is practical wiring diagram of the modu- 
lator with unused parts marked. 

Figure 5—Shows transmitter filament wiring changes 
to operate with 12 vac filament power. 

Figure 6—Is original overall schematic of modulator- 
transmitter. 

Figure 7—Original receiver schematic. 


RECEIVERS 


When the 274-N receivers are used with an AC supply 
it is not necessary to make any changes in the receiver 
wiring provided the filament voltage supplied is 24 volts 
AC or DC. We considered the question and decided it 
was much simpler to dig up a 24 volt supply than to 
change the filament wiring of three receivers. Casting 
about the junk box we found a 6 volt center tapped fila- 
ment transformer and decided it would make a nice auto 
transformer if we had. 12 volts to put across one half of 
it. This could be had if we put the two filament windings 
of .our power transmitter in series. We did this and we 
had our 24 volts. How it is done isshownin Figure 1 274-N. 
Next thoughts were for a regular step up. auto trans- 
former. We remember. of by gone years when six volt 
tubes were plentiful but most transformers were equip- 
ped with 2% volt filament windings. It was a neat trick 
then to take the core from an audio transformer and 
wind up another bobbin for it to step up 2% volts to 
6.3. This time we had a core of fair cross section so count- 
ing five turns per volt we put on 120 turns and took off 
a tap at 30 turns. With the power transformers 6.3 across 
_the bottom and middle tap we got a nice 25 across the 
two outside terminals. This is also shown in Figure 1. 


RECEIVER LOCAL CONTROL 


The SCR-274-N Receivers BC-453-454-455 were designed 
for both remote and local control, but most are foudn 


, 


equipped for remote control only. For local control and 
adaptor with on-off switch, CW or MCW, and volume con- 
trol resistor incorporated with it are used. (These adaptors, 
known as FT-260-A are practically unobtainable). The 
adaptor fits into the front of the receiver panel and is 
held in position by four small screws. For remote control, 
adaptor FT-230 is used. This is only a plug with one con- 
neetion on it and has .no controls on its face. It may be 
used to make an adaptor similar to the FT-260. Loosen the 
four screws holding FT-230 and by pulling out the knob 
in the center of its panel, it will come out. Remove the two 
small screws holding the cover over the plug and slip off 
the cover. You will find the eight prong plug supported by 
two aluminum shafts which are swaged to the cover. Re- 
move these shafts for they will be in the way of the con- 
trols, also remove the knob from the front of the adaptor. 
Take the back and control knobs off remote control BC-450 
and take out the receiver on-off switch and radio control. 
These may now be mounted on the FT-230 panel and con- 
nected to the socket plug from this unit. Connections are 
shown in Figure 2. Use leads that are a couple inches long- 
er than necessaryy to reach from the receiver panel to the 
plug prongs to enable us to push the socket wafer on the 
prongs before screwing the F'T-230 panel on the receiver 
side. 


THE MODULATOR 


Modulator BC-456 contains the dynamotor and its re- 
lays, the audio system and voltage divider networks for 
the SCR-274-N transmitters. The dynamotor is very nicely 


designed and built and puts out an astounding amount of 
soup for its size but we shall forget it in this writing and 
assume it will never be used. The audio circuit is a beam 
type transmitting tube,1625, which has the carbon mike 
circuit directly to its grid and sans any amplifier stages 
ahead of it. This tube is used to suppressor grid modulate 
the pair of 1625's in the transmitter. There is the usual 
resistor-capacitor net work of voltage divider circuits and 
a VR-150 gas tube to stabilize and drop the screen voltage 
when the 274-N is on “voice”. 

Many service or war time audio circuits have only 
one tube doing service as an audio system. The explanation 
for this is simple. The carbon mike used carried more 
current than half the tubes could; 60 and sometimes 75 
miles at 24 or less volts. With this sort of zip the mike, 
voltage stages are not necessary but we are dealing with 
civilian mikes that have not that sort of output so we 
must add a stage of audio in our modulator. This easy for 
there is a tube labeled V-50 in Figure 3, 274-N. This is e- 
quivalent of a 6-J-5. To some the idea of starting the infin- 
ite trickle of voltage from a crystal mike to a triode and 
then putting it to a high gain beam tube may sound a little 
backwards byt it works out very nicely. First thing to do 
is start removing a few odds and ends that won't be nec- © 
essary anymore. Refer to the Modulator Practical wiring 
diagram Figure 4 to locate these parts for we have drawn 
diagonal lines through those not needed. 

’ Namely, these will be three relays K-50, K-51 and K-52 
(two of these are on top, under the tube cover), RF Choke 
L-150, mike transformer T-51, tone oscillator T-50, 

Snip all the leads from J-54 for we won’t need that 
plug at all and it will help clear the way under the chassis. 

Where’ Pf-50 and T-51 come out there will now be room 
for mike jacks, gain controls and switches. 

Now the Figure 3 and Figure 4 we can re-wire the 
modulator and take off from there to the few changes in 
the transmitters. ‘ 


TRANSMITTER 


The 274-N transmitters, when used as VFO, require 
very little change in wiring and this is in the filament 


circuits only. Figure 5 gives these changes. These trans- 


mitters are so arranged that the crystal is not an integral 


part of the oscillator but is used instead to check the ac- 


curacy of same. For serviee use it was sufficient to check 
on one dial point only and assume the rest of the range 


correct enough. This would hardly do for civilian use but 


may be improved on by using crystals to check and con- 
fine the settings to proper bounds, for instance, two crys- 
tals may be used to mark the higher and lower band edges 
and thus assure the user of not trespassing on adjacent 
spectrums, or the.user may wish a spot frequency and 
plug in the correct crystal, tune to resonance as usual just 
as though the circuit functioned as a crystal oscillator. 
The tuning procedure is simple to the extreme for it is 
only necessary to lift the rear tube cover, insert the crys- 
tal, leave the cover opened at an angle that will enable 
the ray tube glow to be seen in the little mirror riveted 
to the top, and tune the transmitter until the shadow angle 
of the tube is greatest. As the oscillator and power ampli- 
fier are ganged together this is all the tuning necessary 
other than to observe if tuning the antenna loading circuit 
has any effect on the frequency. Care must be taken in 
loading as is the case in all VFO’s. 

Dial calibration may be lined up to the proper fre- 
quency by inserting a small insulated screw driver through 
the hole in the top back portion of the transmitter that 
is covered by a snap slide. This will reach a small trimmer 
condensor in the oscillator circuit. 

For ease in tuning to any crystal it is suggested that 
a small meter be put either in the cathode or plate circuit 
of the target tube and mounted on the transmitter where 
it may be easily seen. This will make any appreciabie 
drift immediately apparent, however, the variation is small 
and some circuit modification base. This may necessitate 
an adaptor to allow the crystal holders usually found in 
the shack to be used in the set although there are several 
types on the market that can be plugged into an octal 
socket. 

The finai amplifier is coupled to the antenna loading 
circuit by a variable coupling loop that is fastened to a 
shaft within the final plate tank if it is desired, this loop 
may be utilized to connect to a low impedance line and 
well serve to carry the output to an antenna or power 
amplifier. 

the loading coil may be used to resonate a random 
length wire antenna or may be tuned by the addition of an 
other condensor and coupled directly to the grid of a fol- 
lowing amplifier. 

Still another thought is to remove the antenna tuner 
coil and substitute the usual plug-in coil and condenser. 
The later would probably be the most efficient if the user 
contemplated doubling in the following stage for much 
loss would result in the shorted turns of the antenna coil. 

When the transmitter is to be used without the fol- 
lowing stage it would be handy to install a co-ax connector 
in the panel face to enable the user to couple to low im- 
pedance feeders such as center fed antennas sometimes 
use, 

Figure 5 gives the necessary detail for wiring changes 
for 274-N transmitters for operation from 12 volt AC fila- 
ment supplies. 


TUNING BY CALIBRATIN CRYSTAL 


In order to test the theory that more than one crystal | 


could be used in parallel in place of the one supplied. It 
was decided to put six crystal in the place of ‘the one. 


For testing purposes an adaptor was made up from a 
thin bakelite strip 14,” wide. This was mounted vertically 
from the center of an octal tube base. Tube prong jacks 
removed from six prong tube sockets were mounted on the 
strip to allow three crysals to be mounted on each side. 
The six crystals were ganged in parallel in place of the 
single original rock and were separated in frequency by 
10 ke. In the set-up there was found no interaction, the 
adjacent channels were easy to locate by the target tube 
shadow. By careful tuning, the frequency was plus or 
minus 100 cps, the crystal ferquency, with ease. By tuning 
within the range of the target tube shadow movement the 
frequency could be varied 500 to 2,000 CPS depending on 
the transmitter used. The same condition existed for any 
frequency covered by the transmitter dial markings. The 
dials are marked off in 10 ke steps .and are driven’ by a re- 
duction gear from the small knob in lower right hand of 
the panel. By removing the knob and fixing a small disc 
to it which had been marked off in 20 divisions we have 
a vernier control. One-fifth revolution of the vernier covers 
about 10 ke on the main dial of the 7-9 mc transmitter and 
one-third revolution on the 3-4 me. ’ 


A Word About The Stability Of SCR-274-N Transmitters 


When modulated by the original screen grid method 
the frequency is apt to swing a good many hundred cycles 
if the final is too heavily loaded. Completely removing the 
load from the final and replacing it will cause a frequency 
drift of roughly 5,000 cycles. 


For perfect operation a VR tube, stabilized oscillator 
plate voltage or some similar arrangement would be nec- 
essary. The original circuit has a VR tube in the final amp- 
lifier screen grid circuit which is used to drop and stabilize 
the screen voltage of the final to allow modulation via 
that grid. As the oscillator operates at 250 volts plate and 
the small amount of frequency variation noticed was caused 
by voltage drop along the divider resistor network of the 
modulator, perhaps it would be easier. to supply the oscil- 
lator plate voltage from a nearby receiver or separate 
small supply. As it stands the variation is not objection- 
able if properly handled. 


In the transmitter schematic there will be noticed R-77 
and R-70 of the resonance indicator which form the cathode 
resistors of this tube. With these two resistors for forming 
the target bias the indication is small at the resonance 
peak and difficult to see in a bright light. R-70 originally 
placed a positive voltage upon the cathode from the 27 
VDC to provide constant biasing of the tube. With AC on 
the filaments is should be removed and as R-70 is the 
right value should be put in place of the cathode resistor 
R-77. This will greatly improve the target shadow swing 
and facilitate tuning. 

One method tried works nicely for controlling the 
transmitters. The relays were removed and rewound by 
filling the bobbins with 24DCC wire. This allowed them 
to be operated by a small three volt battery pack. 


For mobile use many of the gang and also several 
branches of the government service have used the familiar 
PE-103 dynamotor to power the 274-N transmitter and mod- 
ulator. PE-103 has a 12 or 6 volt input and 500 volts at’ 160 
mills. By feeding 6 volts into the dynamotor, 12 volts and 
500 may be taken out. By re-wiring the filament circuits 
and the relays for 12 volts plus a lower value of resistance 
in-the mike supply circuit the equipment may be used ex- 
actly as it was in the aircraft. 

For crystal control a clever scheme has come to our 
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COPPER. 
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EXCEPT AS NOTED. 
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SOLID COPPER. 


5.MODULATOR UNIT BC-456-8 IS EQUIPPED 
; WITH TRANSFORMERS DESIGNATED MOD. TRANS.” 
AND “TONE OSCILLATOR" EACH OF WHICH 
INCLUDES TAP 7 FOR MAKING A LOW IMPEDANCE 
HEADSET CONNECTION. BC-456-B8 MODULATOR 
UNITS AS SUPPLIED ARE WIRED FOR THE 
HIGH IMPEDANCE CONNECTION. CHANGES IN THE 
WIRING FROM TAPITO TAP 7 ON TONE 
OSCILLATOR AND FROM TAP 6 TO TAP 7 ON 
MOD. TRANS. AS INDICATED ARE REQUIRED FOR 
THE LOW IMPEDANCE HEADSET CONNECTION. 


6.TERMINAL NUMBERS AND LETTERS AT TUBE 
SOCKETS AND MOD.TRANS.ARE FOR 
REFERENCE PURPOSES AND DO NOT APPEAR 
ON APPARATUS. 


7,.WIRE COLORS SHOWN IN PARENTHESIS ARE 
USED IN MODULATOR UNITS BC-456 
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enamel Aaa PS CAPACITORS | INDUCTORS | RESISTORS 
D IL | A 4 «hal 
" COIL ASSEMBLIES AND TRANSFORMERS Been ge) SYMBOL DESCRIPTION |||SYMBOL| DESCRIPTION ||SYMBOL| OHMS | 
OUTPUT TRANSFORMER Cl 11 MMF. Nu. | ant input ri | 620 TOP CAP 
RADIO RECEIVER BC-454-A |C2 15 MMF. i} L2, LS | R2 2,000,000 G (HEX) 
9 C3 100 MMF R3 | 51,000 
C4 (A TO G)| GANG (147 MMA) | IN IST IF R4 | 620 
- c5 3 MF 4. @ ) | IN 2ND IF R5 150,000 
2 ‘ C6 (A,B,C) |.05405405 MF 1} iN 3R0 IF R6 200,000 
E PRI. CT (A,B,C) |.05/05/05 MF | CW OSC. R7 200 
e | cs 200 MMF. RF CHOKE, I/2 | R8 200 
G10 ses MAR legeaae Ua Ay | $80,000 
SEC.L.63 cil 3 MMF AF CHOKE 100,000 VFI32 
6 cl2 180 MMF |) 3 HENRIES 510 
Cl3 17 MME 200 
SYMBOL Z5C SYMBOL Z5B SYMBOL Z5A ci4 ; bled? *: | 100,000 
, ft 1 C15 (A,B,C) |.05/.05. R15 | 510 
R-F OSCILLATOR ee oe Pi itbUt TRAE COR UES meu cle (ABC) 22/22/22 MF Ris. | 51,000 
SS CoN “UNIT (3-6 MC) SYMBOL 25 ————_—__ RADIO RECEIVER BC-454-B ioe oad ia | 000 4 
: cig iSOMMF. A] R19 | 100,000 
|C20 (A,B,C) | .05/01/05 MF ' as R20 | 2,000,000 
era (7 MME a | R21 | 1500 
c22 180 MMF s R22 | 7000 
C23 i80 MMF. - i R23 | 7000 
c24 200 MMF iy V33 VH34 * 
C25 -001 OP | g TUBE SOCKET TERMINALS AS VIEWED FROM BOTTOM 
C26 100 MMF. ie G= CONTROL GRID P= PLATE 
G27 180 Hp e G (HEX) = GONTROL GRID, HEXODE SECTION P (HEX)=PLATE,HEXODE SECTION 
cae 34 bee : G (OSG)=CONTROL GRID, OSC SECTION P (OSC)=PLATE,OSC. SECTION 
2006: MF " Gs#SCREEN GRID PIZFIRST DIODE PLATE 
630 HSMP. ie Gs (HEX)=SGREEN GRID, HEXODE SECTION P2=SECOND DIODE PLATE 
ea aGeiad reel ee | . H: HEATER P3=TRIODE PLATE ON TUBE VT-I33 
SYMBOL ZI SYMBOL 22 pierre GW OSCILLATOR '¢33 x aa pam liers nae ganar 
IST IF 2ND 1-F SRD I-F  - 1415 KC \c35 750 MMF. Hi PI u=SUPPRESSOR GRID 
1415 KC 1415 KC pans 2 C36, 17 MMF. .% : 
\ Se caren wONS a re “4 etae a ae 
CIRCUITS IN R-F COIL SET, I-F COUPLING UNITS, CW OSCILLATOR, AND OUTPUT. TRANSFORMER. : | 


“THE TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE CORRESPONDING | 3 l 


; 
LOCATIONS ON THE PRACTICAL WIRING DIAGRAM. f % WIRING CAPACITANGE (L | THAN 2 MMF). 


i Fe FIGURE 7-274N 


: 


J ‘ of , » b/ 
‘ a M3 ' i 
' 1 i wl ine 
' 1 - 
,' ‘ 
A ‘ rn t 
' 1 -_ +4 
: yl 5 af? otis? 
- + ‘ wy 
P “ 4G Wy 
‘ * : y : 
of. | f ty 
A \ . ¥ 
x dy i q iF M 
A r i" ° 
. , (i 
. ' 
\ ie) 4 ‘ > 
-- ‘ - 
nf ; "i 
7 é F ‘ 
" : boy 4 
‘ { ! i | 
) | ¥ H 
4 N p Page 
va Ps rin 1 
U 
‘ iy 7 
: KAUN i 
1 P ra 
i iY , 
' “i | 
* i. ie \ 
‘ ‘ 4 7 4 
: i A , 
? 
Le A “ | 
: k 
\ i ¥ 
t 4 4 hy Te Ay ifs 
1 
a ‘ ay ( 
pl 4 } i ‘i H ‘, 
Fi u ‘ 
i ‘f 
> , a 1 t ig 
x 7 . 
Kear eta 
» j Se ka \ 
é ft a 
‘ 4 ‘ ’ 
Bava : ib u 
; 
re 0 Aa] i + h 
t ai ae te ! ; Pawn 
% , } coe mk, 3 F : Venety 


habe aN NG VK 
Dab a i 


BC-375-E TRANSMITTER 


As it stands, the BC-375-E:is a master oscillator power 
amplifier type transmitter. It has been proven to most am- 
ateurs that it is not wise to use it in the present form for 
much difficulty would be experienced in trying to keep 
within frequency tolerances and the transimtter will not 
produce the power it is capable of or built to stand. It is 
our suggestion that the transmitter be revamped to allow 
it to use the present oscillator stage as a power amplifer. 
It is also our suggestion that the SCR-274-N command set 
transmitter and modulator be used as driver stages for 
both audio and RF for it is a “natural” for the job and is 
available at low prices. 

Present audio input of BC-375-E is for carbon mike, 
directly to the grid of the driver stage of a class “B” set-up. 
The driver is a “210” type tube and will do the driving 
nicely if sufficient audio voltage is applied to the grid of 
this stage. 

The oscillator of BC-375-E when re-wired to function 
as a power amplifier or doubler. requires quite a bit of 
‘power to drive it well, and this may be furnished by the 
SCR-274-N transmitter. This particular unit is suppressor 
grid modulated, has approximately fifty watts output at 
max coupling and is a “bang up” fine business VFO. We 
have only to utilize the modulation voltages of the 274-N 
to drive the BC-375-E audio and the RF output of the same 
equipment to drive the RF and we have a very fine rig at 
the lowest possible cost. 

The information given here is not offered as the acme 
of ways to use the BC-375-E and may not be entirely scien- 
tific in its approach but it will serve as a rough guide and 
when used will give the amateur a thought to build upon 
and work out his own needs and ideas. 


Three drawings are included, Figure 1, BC-375-E is 
the original circuit schematic Figure 2, 375 is a practical 
wiring diagram which is necessary to show positions and 
wire placements. Figure 3, 375, Figure 3, 274-N, Figure 5, 
274 shows schemes suggested above. 

The BC-375-E has the necessary components to work 
over into many. different rigs or it may be left in its origi- 
nal form or torn apart and re-assembled. 

The proud possessor of a newly acquired BC-375-E 
may be somewhat cowed or intimidated by the appearance 
of the inside of the set. There is good reason for this be- 
cause of the compactness and the maze of wires that seem 
to be connected to everything at once. 

Perhaps if we offer the following tips and hints the 
way might not be hard and‘after becoming familiarized 
with the set, its compactness can be appreciated. 

To start; completely strip the transmitter of all cover 
plates. These are the hack, top, and sides and come off 
easily by removing the screws. May we suggest at this 
point that you get all small wrenches, screw drivers, pliers, 
socket wrenches and other sundry tools that may be found 
on the premises for the set is bolted together as solid as 
the Rock of Gibralter and it will take quite a variety of 
tools to break it down. Start at the top by cutting the leads 
that go to resistor 1196, that’s the big filament dropping 
resistor, and remove it from its holding clamps by taking 
out the long mounting through the resistor. 

Take out the screws that hold the resistor terminal 
board and lift the assembly off. Turn the transmitter up- 
side down and unsolder those heavy, bare, tinned leads 
that reach back to the resistor strip that’s mounted in the 
rear of the set. When there are no more solid bus leads to 


hold the resistor strip go to its ends and remove the two: 
screws that hold each end to its mounts. A long heavy screw | 


driver’ is required for the antenna tuner end for reach- 
ing through holes in the chassis. When the strip is free 
it may be manipulated enough to pull it out and back 
from the chassis. Now start with a sharp knife or razor | 
blade to cut the binding cords that are used to cable the 
leads together. Don’t try to save the pretty cabled appear- 
ance of the lead groups, for, too many leads will have to 
be removed or changed. Cut all the cord that can be 
reached for the looser the wires are the easier the work 
will be. Now with the wires loose and the strip pulled 
back, turn the set right side up and facing front. On the 
panel behind the oscillator tube compartment are. four 
good sized binder head screws. Remove these and you 
will find the bakelite submounting panel for the audio 
input components is now loose. Pull it back from the 
panel and you can reach the nuts on choke 1146 mount- 
ings and those on the capacitator 1147. These formed a 
filiter for using 27 VDC in the carbon mike. Take the two 
parts off and there will be more room to work. 


The article in “Dec. 1946 QST” suggests a speech 
amplifier stage that can be mounted in this space. This 
done, put the set back on its top and start removing the 
Tone-CW-Voice switch 1141. Snip off all leads first to fa- 
cilitate things. Removing the shaft extension also speeds 
up the work; next, remove the trimmer and compensator 
condensors 1103 and 1104. These are beautiful pieces of 
work but we don’t need them for the oscillator is to be 
changed to a power amplifier. (1104 is a bi-metal support- 
ed temperature compensating condensor) also remove the 
interlock switch 1102 and test key switch 1131 and while 
we are about it let’s remove a few by pass condensors 
that are not immediately needed and will give. us a little 
more space to work in. These are condensors 1142 (up on 
the panel that holds the power plugs) and 1150 (attached 
to the bakelite speech input mounting) and 1180 (on the 
inside of main resistor strip). 


With these parts out we have one deft manipulation 
to perform before the actual wiring can be begun. In 
order to get to the audio amplifier tubes socket the mod- 
ulation transformer must be lifted out of the way. The 
nuts on the transformer bottom are reached by a socket 
wrench through the antenna loading section. There is one 
nut that will give trouble. It is behind the RF switch 
1168 in the loading section. After looking over the possi- 
bilities of removing the switch this department decided it 
wasn’t worth the effort and so went to work on the nut 
with a long pin punch from the back of the transmitter. 
With a little patience the nut can be removed in this 
fashion. By pulling the resistor strip as far away from 
the set as possible to give more room, the audio trans- 
former may be jockeyed out of position and pulled back 
and out of the way of the tube sockets. 

Unsolder the leads from the voltmeter to the by-pass 
condensor and then take out the meter face screws for 
voltmeters and milliameter. By slipping the meters part- 
ly out of their mounting holes it is much easier to get 
into the wiring of the sockets. 


Now with everything out of the way the re-wiring 
may proceed. Please note that there are two ground con- 
nections to the filament circuits that must be removed. 
These are copper straps and very solidly scldered to the 
minus filament terminal on the sockets of the master 
oscillator and one of the audio tubes. 

We will not attempt to give a wire by wire descrip- 
tion for there is the practical schematic 2-375 showing 
location and number of each part. 

The audio line which formerly went to the aircraft 
sidetone circuits may be used to inject the audio driver 


power. This winding is tapped sco that most any audio 
amplifier can be matched into it. The tap switch 1179 is 
adjusted from the front and is on the panel behind the 
tubes. The wiring for this is shown in diagram. 3. The 
sidetone was taken from a winding on the driver trans- 
former. The taps on this transformer are approximately 
for the following impedances: 

No. 1— 150 ohms 

No. 2— 400 ohms 

No. 3—2000 ohms 

No. 4—4000 ohms 
This is a fair range of taps and should allow the use of 
practically any type amplifier to be found in the usual 
ham shack. 

For audio drive from a smaller voltage source of power 
use the jack shown that goes to the primary of the mike 
transformer 1149. 

For the RF input we installed a Jones S-101 type coax 
socket in the front panel in the hole left from the “test 


key”. A lead was soldered from the contact of this plug) 


to. the grid line behind the Parasitic suppressor of the 
former oscillator. A small transmitter condensor of 50 
MMFD was put in place of the tone CW-VOICE switch and 
connected across the oscillator grid. (This is not shown in 
the drawing). This was used to aid in resonating the vari- 


ous types of RF input tried. For those who do not wish to 
use the audio driver tube, the socket may be utilized for 
a plug-in input grid coil. This would work out very nicely 
for all purposes. , 

The antenna relay possesses little merit for AC voltage 
operation . It is simpler to screw down the limit adjust- 
ments till relay is closed and leave it in that position, al- 
though it may be used by employing dry cell batteries. 


For CW operation the antenna relay shorted out resistor 
1115 thus lowering the bias on the tube grids. The Hi volt- 
age negative return was across this resistor. thereby bias- 
ing all tubes to cut-off. This type keying may be preserved 
by bringing the shorting lead for this resistor to a jack 
located on the panel. 


For bias the best and simplest method are “B” batter- 
ies. Modulator tubes require 72-75DC volts, speech ampli- 
fier requires 35-40 DC volts. To simplify wiring a biasing 
controlled as usual by potentiometers provided in the 
original. 

In order to use the tuning units supplied it will be 
necessary to change or modify them somewhat. As they 
are now there will be .insufficient driving voltage to the 
final grid and the taps on the coil must be changed. We 
suggest the owner look up a December 1946 copy of QST 
for reference to coil changes. 
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power. This winding is tapped so that most any audio 
amplifier can be matched into it. The tap switch 1179 is 
adjusted from the front and is on the panel behind the 
tubes. The wiring for this is shown in diagram. 3. The 
sidetone was taken from a winding on the driver trans- 
former. The taps on this transformer are approximately 
for the following impedances: 

No. 1— 150 ohms 

No. 2— 400 ohms 

No. 3—2000 ohms 

No. 4—4000 ohms 


This is a fair range of taps and should allow the use of 
practically any type amplifier to be found in the usual 
ham shack. 

For audio drive from a smaller voltage source of power 
use the jack shown that goes to the primary of the mike 
transformer 1149. 

For the RF input we installed a Jones S-101 type coax 
socket in the front panel in the hole left from the “test 
key”. A lead was soldered from the contact of this plug 
to the grid line behind the Parasitic suppressor of the 
former oscillator. A small transmitter condensor of 50 
MMFD was put in place of the tone CW-VOICE switch and 
connected across the oscillator grid. (This is not shown in 
the drawing). This was used to aid in resonating the vari- 


ous types of RF input tried. For those who do not wish to 
use the audio driver tube, the socket may be utilized for 
a plug-in input grid coil. This would work out very nicely 
for all purposes. : 

The antenna relay possesses little merit for AC voltage 
operation . It is simpler to screw down the limit adjust- 
ments till relay is closed and leave it in that position, al- 
though it may be used by employing dry cell batteries. 


For CW operation the antenna relay shorted out resistor 
1115 thus lowering the bias on the tube grids. The Hi volt- 
age negative return was across this resistor. thereby bias- 
ing all tubes to cut-off. This type keying may be preserved 
by bringing the shorting lead for this resistor to a jack 
located on the panel. 


For bias the best and simplest method are “B” batter- 
ies. Modulator tubes require 72-75DC volts, speech ampli- 
fier requires 35-40 DC volts. To simplify wiring a biasing 
controlled as usual by potentiometers provided in the 
original. 


In order to use the tuning units supplied it will be 
necessary to change or modify them somewhat. As they 
are now there will be.insufficient driving voltage to the 
final grid and the taps on the coil must be changed. We 
suggest the owner look up a December 1946 copy of QST 
for reference to coil changes. 
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LIST OF DRAWINGS FOR SCR-522 


Figure 1 —Shows connections for using 522 in origi- 
nal wiring for 27 VDC. or with Electric 
motor driving. 

Figure 2 —Same as Figure 1 


Figure 8 A-B—Shows steps in rebuilding 522 band chang- | 


ing motor. 


Figure 2-A —Gives radii and shows how cuts are made 
in genemotor case to allow reversed gene- 

é motor to protrude from one end. 

Figure 4 —A practical wiring diagram for FT-224 
showing new connections for use of 522 

‘ _with 110V AC power pack. 

Figure 5 New locations of parts for converting FT-224 
for 110 AC operation. 

Figure 6 —Self explanatory drawings of field wind- 

' ings on genemotor and lead switching for 

paralleling the fields for 12 volt operation. 

Figure 7 —Original schematic of BC-625 transmitter. 

Figure 8 —Original schematic of BC-624 receiver. 

Figure’ 9 —Complete original, overall schematic of 


transmitter-receiver power supply and wir- 
ing harness. 


SCR-322 


Many articles have appeared, to date, in different radio 
publications offering various means of converting the SCR- 
522 VHF set. These articles are good and we have tried 
them, but there is one thought we should like to put forth 
that no previous article has mentioned. This is, simply 
use the SCR-522 in its original case and not bother to sepa- 
rate transmitter from receiver and build separator panels, 
chassis and power supplies. We even find it convenient to 
leave on the band changing equipment and thus utilize a 
quick change of bands for. the transmitter. 

With the receiver and transmitter left in the case and 
with the rack FT-224 left on to connect to the terminals of 
them it is only necessary to incorporate the few simple 


‘changes given in the following drawings and script and 


we have a table mount VHF that is smail and very con- 
venient. 

To convert the SCR-522 for power pack operation and 
retain the equipment case we need only to modify the rack 
FT-224. The following plans and desciptions will give a fair 
idea of how this is done. When the changes are completed 
a Prestwood panel is installed over the face of the rack 
with cut-outs over the transmitter erystal sockets and tun- 
ing dials, an O-1 milliameter mounted in the panel in the 
space left by cutting away the body of the ratchet motor. 
Shaft extensions are brought out to knobs for the receiver 
tuning controls and gain controls for Receiver and Trans- 
mitter. The metering switch of the transmitter is also 
extended to the. panel. 


RACK CHANGES FOR 522 


1. Open the two hinged covers on the set, by turning 
with a screw driver, the four DZUS fastens, now remove 


‘the four hinge bolts that are at the corners of the frame 


and lift off the hinge covers. BC-624 and BC-625 are at- 
tached to FT-224 (the frame work that holds the two 
together) by four each, shoulder studs. These are easily 
found for they are painted red. Before loosening these 
studs grasp the ratchet motor, which drives the band 
changing mechanism, and by alternately squeezing and 
réleasing the armature (the movable part of the motor), 


| 
Cut out the metal bracing strip in the upper left 
hand corner as marked in 192 as it will be in the way of 


_ identified by the two coil springs attached to one end. 
|Force the mechanism through one cycle, far enough to 


‘bring all plungers back to neutral. Now take out the red 
| Studs and gently pry the rack FT-224 off the transmitter 
sa receiver. This can be accomplished by slipping a 
screw driver under the rack and gently prying it up. 


2. Lay out FT-224 and take out the two end screws 
jand the four screws around each plug of the center cover 
and the plate may be lifted off. 


3. With wire cutters, snip the leads to the two power 
and control plugs and remove same, snip leads to the 
ratchet motors and take out by removing four screws on 
the ‘hack of the rack and on the top, attached to the 
plunger frame. Next to go are the three relays 411-1, 
411-2 and 412 (they have numbers printed beside each 
one on the frame) the screws holding these are easily 
found. Next te come out are conadensors 401, 402 and 
switch 426. We also remove antenna plug 416 and its 
mounting base. The antenna plugs which connect to the 
transmission and receiver are a part of this assembly 
and must be put back. Now cut out ali the original wir- 
= with the exception of the braid covered leads connect- 
ed to pins 1 and 2 off transmission plug 418-1. The net 
result of our labors thus far is a chassis or frame stripped 
| of all it held with the exception of three plugs and the 
ronal slides. 
4. Drill a %” hole in the center of the right hand 
jhandle grip pocket. When drilled (or routed out with a 
rat tail file} slip the antenna connector through the hole 
and with a scriber mark the 4 screw holes and drill with 
a \%” drill. Fasten the antenna connector screws before 
replacing the transmitter receiver plug strip for the 
bottom screws are impossible to reach if not put in first. 
Next we install the power plug. This may be most any 
type of plug or strip which will fit into the width of the 
side of F'T-224. We could of course use the original plug 
in the original place but this would spoil the appearence 
and be in the way in front of our panel. There are many 
types of plugs available. We used a Jones’ plug of 6 con- 
tacts because it was small and flat sided. A terminal strip 
on the outside would do just as well. At any rate, it is 
suggested that it be installed on the left side of the rack 
as close to the bottom as possible without interfering 
with transmitter plug 418-1. 


the shaft extension of the audio control beneath it. As 
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the band changing ratchet motor will not function on AC - 


we must modify this useful piece of equipment. First 
remove all the screws and bolts until we have all parts 
removed from the frame. Now with a hacksaw cut the 
frame in three places as shown in Figure 3A, with cutting 
done we tap out the shaft hole in the ratchet with an 
8-32 tap. This allows one of the red painted studs that 
formerly held rack FT-224 to transmitter-receiver assembly 
to be screwed into ratchet wheel shaft thus giving us a 
shaft to attach a knob to. Cut %” from the screw end of 
the small shaft that formerly went through the ratchet 
wheel and spread it slightly by tapping with a hammer 
until it is a force fit into the bottom end of the ratchet 
wheel shaft. Be sure to allow it to protrude enough to go 
into the hole punched for it in FT-224 for it serves as a 
guide pin in aligning the ratchet motor frame. We now 
have only to ream out the top shaft hole in the motor 
frame to 5-16” and by reassembling the band control is 
finished as shown in Figure 3 B. 


In the left hand grip pocket drill two %” equally 
spaced holes to receive mike and headset jacks. 


522 RECEIVER 


The receiver as it stands is crystal controlled and 
therefore is bound to whatever frequencies the operator 
possesses crystals for. 

This may be rectified in a number of ways. The first 
suggestion tried by us works out very well but has bad 
feature of high cost. Four Bliley VFI variable frequency 
crystals were obtained and plugged into the receiver. 
Fair coverage was obtained in the two meter band. Tun- 
ing is sharp but clumsy because of the complex controls, 
which made it necessary to check the receiver through 
the range with a signal generator before using it in order 
to log the dial positions. 

Changing the crystal circuit to a self exciting oscil- 
lator did not cure the headaches of tuning, but by using 
a very small tuning capacity nice coverage over the 2 
meter band was obtained by fixing the RF and Harmonic 
generator first and then tuning by the ex-crystal stage. 
complete revision of the RF end or the 522 receiver 
would of course be the ideal solution but to us, and to 
most others, the challenge was to evolve a usable circuit 
from the original. Of all the ideas advanced toward this 
end we find that the best was offered by Ray Frank, 
Amateur Editor, Radio News in the October 1946 issue 
of that magazine. This article gives the necessary pertin- 
ent data for changing the harmonic generator to an oscil- 
lator and reduces the set controls to two knobs. That 
system has worked out best of all. The control knob of 
the harmonic generator must be geared 40 or 50 to 1 in 
order to keep the tuning from being critica!. Also tue RF 
line up. To most users the critical point was not noticed 
in the RF stages as the sets are used for local rag-chewing 
but the RF is capable of good gain and sharp tuning 
when properly aligned. 

In an effort to: spread the 2 meter band across a wider 
portion of the dial or get away from the high ratio tuning 
dial and critical alignment of stages the old device of in- 
serting a series condensor in the tuning circuit was tried. 
National type M-30 trimmer condensors were inserted be- 
tween the coil and tuning condensor, these have a maxi- 
mum capacity of 30 MMF. This effectively reduces the 
capacity of the tuning condensors to the point where the 
band is spread out appreciably. 


TRANSMITTER 


One good use for the BC-625 transmitter that has been 
overlooked by many amateurs is 6 meter band operation. 
The plate circuit of the oscillator is tuned to the second 
harmonic of the crystal, this is fed to the first harmonic 
amplifier whose plate circuit is resonated to the 3rd mul- 
tiple of the 2nd harmonic or the 6th crystal harmonic. 
Using a 8.5833 k. c. crystal in the oscillator puts 51.5 m. 
c. to the grids of the 2nd harmonic amplifier it remains 
only to wind up new tank coils for the second harmonic 
amplifer and final tank. 


DYNAMOTOR 


The SCR-522 is designed to operate from two D. C. 
sources, 14 and 27 volts. There is a separate motor gener- 
ator built to operate from each of these voltages, PE-94-A 
is the 27 volt unit and PE-98-A for 14 volts. PE-98-A for 
14 volt operation are scarce for few airplanes had a 14 
volt battery system. Most SCR-522 now available come 
equipped with PE-94-A. There is no difference in the 
transmitter and receiver for they are in all cases wired 
for 12 volts filament and relay control. Each genemotor 
has a low voltage commutator delivering 12 volts for trans- 


mitter-receiver. In some instances 12 volt battery opera- 
tion may be desired and only a PE-94-A is available. By 
making a number of changes in the field windings ‘of the 
genemotors and combining the motor action of the 27 
volt motor end together and by using battery source for 
filaments and relays, operation of SCR-522 may be used. 
This is not satisfactory from a perfection point of view 
for we loose ampere turns in the field and there is no 
way to reduce the number of turns or increase the wire 
size of the motor winding of the armature. New field 
windings may be wound up and successfully used but 
this writing will not attempt this for it is doubted that 
many experimentors will be interested. The following 
diagrams are given for those who may wish to have on 
hand an emergency hookup that can be done in a short 
while and requires nothing more than a few solder 
connections. 


In using the SCR-522 we must have a power supply. 
The one that came with it originally was designed to 
operate with a D. C. input of 27 VDC at a current of 13 
amperes. To most people this is not an ideal set. up for 
27 volt storage batteries are not generally found around 
the average household. However, close examination of the 
power genemotor supplied with the SCR-522 will reveal 
that it may be used as a straight generator provided: 
Some external mechanical means are used to furnish the 
rotating power. Tests in actual operation have proven 
that % horsepower is needed for the job. The generator 
is already equipped with % inch shaft to fit a standard 
“Vv” pulley to and by turning the generator end for end 
in its mounting the pulley will protrude enough to attach 
a belt to it. 


COLONIAL MODEL 


Take out the scews on both ends of the cover. You 
will find the dynamotor held in position by a steel com- 
pression strap. On the low voltage end of the dynamotor 
you will find three large leads colored green, blue and 
yellow. On the high voltage end there are three smaller 
leads colored red, orange and green with a braided ground 
strap attached to the genemotor case. 


The large wires are: yellow, positive 27 volts to field 
and motor winding, blue, positive 27 volts from carbon 
file regulators to shunt control field of genemotor. The 
smaller wires are: red, positive 300 volts plate supply; 
orange, minus 150 volts bias voltage for transmitter; 
green (brown, black, white according to model) is 14.5 
volts positive for filament and relay supply to SCR-522. 

1. Remove the wires from the high and low voltage 
connections and unscrew the connecting bolt from the 
compression band that holds the genemotor. 


2. Lift the dynamotor from the case and remove the 
end bell covers from both ends. The low voltage end 
cover is the shorter of the two and is held by two screws 
in the end case. The longer cover is held by four screws 
arranged around the circumference of the dynamotor case. 

3. You will find a blower fan on the armature shaft 
at the high voltage end of the dynamotor. This is held by 
two allen set screws. Remove the fan. 

4. With a circle cutter make a one-and-one half (1%) 
inch hole in the end center of the shorter end bell cover. 

5. Remove all four screws from the bearing cover 
at the high voltage end of the dynamotor and put the 
short end bell cover over this end. Use two screws only 
to hold the bearing cover plate and end bell cover. 


6. The longer end bell cover may be left off for better 
cooling or slipped on and held by a bank of masking or 


ER 


adhesive tape, or, better still, drill and tap the low volt- 
age end bell for 6-32 screws so the cover will attach as 
it did when on the opposite end. 


7. As the dynamotor will be placed back in the chassis 
in a reversed position to allow the shaft end to pro- 
trude, the case must be altered slightly to allow for 
this. Assume that the right hand end of the chassis is 
when viewed facing the unit with both plugs toward 
you, with a pair of tin snips cut out the steel mesh 
screen in the chassis cover on the right hand side also 
the bottom and back side supports for the screen. Now 
a small curved section in the top, bottom and back of 
the right hand end must be removed to allow room for 
the dynamotor end bell cover to protrude, We do this 
the easy way by placing the dynamotor in the chassis 
with the shaft flush with the right end then inscribe 
with a divider compass a 2%” radius and cut out the 
sections of arc that were within the radius. Figure 2 
gives the idea. 


8, Now the dynamotor may be put back in its cradle 
and strapped down. The leads are replaced in this manner. 
Large yellow lead in its original place on top of 2 of the 


start-stop relay. Large green lead under the small bolt 
that held the braid grounding strap. Remove the short red 
lead from taps 1 and 3 off the start-stop relay and low 
volts input filter and using taps 1 and-or, 3 as a terminal 
place the large blue lead and the smaller blue lead coming 
from the carbon file regulator together. Replace the red, 


orange and brown leads going from the high voltage parts 
of the genemotor in their original positions—it may be 
necessary to cut a new feed through hole in the firewall 
separating the generator from the filter compartments due 
to short length of large leads. 


9. We now have a genemotor that will supply the high 
and low yoltages required by the SCR-522. It may be driven 
by an electric motor or gas engine. The usual 4 horsepower 
motor will drive this generator if not overloaded. Reading 
from the manufacturers plate on the dynamotor we find 
that it originally ran at 4700 RPM. The closer to that speed 
the generator is run the better regulation is obtained by 
the carbon file regulator. However, by using a % HP motor 
with a 5” “V” pulley and 2” “V” pulley on the generator 
sufficient voltage is obtained for good operation. 
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8630.00 
8645.00 
8660.00 
8007.69 
8021.54 
8035.38 
8049.23 
8063.08 
8076.92 
8090.77 
8104.62 
8118.46 
8132.31 
8146.15 
8160.00 
8173.85 
8187.69 
8201.54 
8215.38 
8229.23 
8243.08 
8256.92 
8270.77 
8284.62 
8298.46 
8312.31 
8326.15 
8340.00 
8353.85 
8367.69 
8381.54 
8395.38 
8409.23 
8423.08 
8436.92 


CRYSTAL FREQUENCY CHART 


Trans, 


6330.0 


6340.0. 


6350.0 
6360.0 
6370.0 
6380.0 
6390.0 
6400.0 
6410.0 
6420.0 
6430.0 
6440.0 
6450.0 
6460.0 
6470.0 
6480.0 
6490.0 
6500.0 
6510.0 
6520.0 
6530.0 
6540.0 
6550.0 
6560.0 
6570.0 
6580.0 
6590.0 
6600.0 
6610.0 
6620.0 
6630.0 
6640.0 
6650.0 
6660.0 
6670.0 
6680.0 
6690.0 
6700.0 
6710.0 
6720.0 
6730.0 
6740.0 
6750.0 
6760.0 


4 121.86 


Carrier 


f 


| 122.04 


122.22 
122.40 
122.58 
122.76 
122.94 


Aeronautical!23.12 


(Mobile) 


123.30 
123.48 
123.66 
123.84 
124.02 
124.20 
124.38 
124.56 
124.74 
124.92 
125.10 
125.28 
125.46 
125.64 
125.82 
126.00 
126.18 
126.36 
126.54 
126.72 
126.90 
127.08 
127.26 
127.44 
127.62 
127.80 
127.98 
128.16 
128.34 
128.52 
128.70 
128.88 


129.06 


129.24 
129.42 
129.60 


Keceive 


8450.77 
8464.62 
8478.46 
8492.31 
8506.15 
8520.00 
8533.85 
8547.69 
8561.54 
8575.38 
8589.23 
8603.08 
8001.43 
8014.29 
8027.14 
8040.00 
8052.86 
8065.71 
8078.57 
8091.43 
8104.29 
8117.14 
8130.00 
8142.86 
8155.71 
8168.57 
8181.43 
8194.29 
8207.14 
8220.00 
8232.86 
8245.71 
8258.57 
8271.43 
8284.29 
8297.14 
8310.00 
8322.86 
8335.71 
8348.57 
8361.43 
8374.29 
8387.14 
8400.00 


Crystals 


6770.0 
6780.0 
6790.0 
6800.0 
6810.0 
6820.0 
6830.0 
6840.0 
6850.0 
6860.0 
6870.0 
6880.0 
6890.0 
6900.0 
6910.0 
6920.0 
6930.0 
6940.0 
6950.0 
6960.0 
6970.0 
6980.0 
6990.0 
7000.0 
7010.0 
7020.0 


‘7030.0 


7040.0 
7050.0 
7060.0 
7070.0 
7080.0 
7090.0 
7100.0 
7110.0 
7120.0 
7130.0 
7140.0 
7150.0 
7160.0 
7170.0 
7180.0 
7190.0 
7200.0 


& 


Carrier 
f 
129.78 
129.96 
130.14 
130.32 
130.50 
130.68 
130.86 
131.04 
131.22 
131.40 
131.58 


131.76 
131.94 


132.12 
132.30 
132.48 
132.66 
132.84 
133.02 
133.20 
133.38 
133.56 
133.74 
133.92 
134.10 


Aeronautical 134.28 


(Fixed) 
(Government) 


134.46 
134.64 
134.82 
135.00 
135.18 
135.36 
135.54 
135.72 
135.90 
136.08 
136.26 
136.44 
136.62 
136.80 
136.98 
137.16 
137.34 
137.52 


Crystals 
8412.86 
8425.71 
8438.57 
8451.43 
8464.29 
8477.14 
8490.00 
8502.86 
8515.71 
8528.57 
8541.43 
8554.29 
8567.14 
8008.00 
8020.00 
8032.00 
8044.00 
8056.00 
8068.00 
8080.00 
8092.00 
8104.00 
8116.00 
8128.00 
8140.00 
8152.00 
8164.00 
8176.00 
8188.00 
8200.00 
8212.00 
8224.00 
8236.00 
8248.00 
8260.00 
8272.00 
8284.00 
8296.00 
8308.00 
8320.00 
8332.00 
8344.00 
8356.00 
. 8368.00 


CRYSTAL FREQUENCY CHART 


Trans. 


7210.0 
7220.0 
7230.0 
7240.0 
7250.0 
7260.0 
7270.0 
7280.0 
7290.0 
7300.0 
7310.0 
7320.0 
7330.0 
7340.0 
7350.0 
7360.0 
7370.0 
7380.0 
7390.0 
7400.0 
7410.0 
7420.0 
7430.0 
7440.0 
7450.0 
7460.0 
7470.0 
7480.0 
7490.0 
7500.0 
7510.0 
7520.0 
7530.0 
7540.0 
7550.0 
7560.0 
7570.0 
7580.0 
7590.0 
7600.0 
7610.0 
7620.0 
7630.0 
7640.0 


Carrier 


137.70 


137.88 — 


138.06 
138.24 
138.42 
138.60 
138.78 
138.96 
139.14 
139.32 
139.50 
139.68 
139.86 
140.04 
140.22 
140.40 
140.58 
140.76 
140.94 
141.12 
141.30 
141.48 
141.66 
141.84 
142.02 
142.20 
142.38 
142.56 
142.74 
142.92 
143.10 
143.28 
143.46 
143.64 
143.82 


144.00 
144.18 
144.36 


144.54 
144.72 
Amateur 144.90 
145.08 


145.26 
145.44 


8380.00 
_ 8392.00 
8404.00 
8416.00 
8428.00" 
8440.00 
8452.00 
8464.00 
8476.00 
8488.00 
8500.00 
8512.00 
8524.00 
8002.50 
8013.75 
8025.00 
8036.25 
8047.50 
8058.75 
8070.00 
8081.25 
8092.50 
8103.75 
8115.00 
8126.25 
8137.50 
8148.75 
8160.00 
8171.25 
8182.50 
8193.75 
8205.00 
8216.25 
8227.50 
8238.75 
8250.00 
8261.25 
8272.50 
8283.75 
8295.00 
8306.25 
8317.50 
8328.75 
8340.00 


Carrier 


145.62 

145.80 

145.98 

146.16 

146.34 

146.52 

Amateur 146.70 
146.88 

147.06 

147.24 

147.42 

147.60 

147.78 

147.96 

148.14 

| 148.32 
148.50 
148.68 
148.86 
149.04 
149.22 
(Aero) 149.40 
149.58 

149.76 

149.94 

150.12 


Government 


(Fixed) 


150.30 
150.48 
150.66 


Previous Model Number 


Receive 


8351.25 
8362.50 
8373.75 
8385.00 
8396.25 
8407.50 
8418.75 
8430.00 
8441.25 
8452.50 
8463.75 
8475.00 
8486.25 
8497.50 
8008.24 
8018.82 
8029.41 
8040.00 
8050.59 
8061.18 
8071.76 
8082.35 
8092.94 
8103.53 
8114.12 
8124.71 
8135.29 
8145.88 
8156.47 


CRYSTAL FREQUENCY CHART 


Carrier g 

8090.0 150.84 8167.06 8380.0 
8100.0 151.02 8177.65 8390.0 
8110.0 151.20 8188.24 8400.0 
8120.0 151.38 8198.82 8410.0 
8130.0 151.56 8209.41 8420.0 
8140.0 151.74 8220.00 8430.0 
8150.0 151.92 8230.59 8440.0 
8160.0 is he 8241.18 8450.0 
8170.0 152.28 8251.76 8460.0 
8180.0 152.46 8262.35 8470.0 
8190.0 152.64 8272.94 8480.0 

Railroad. 
8200.0 152.82 8283.53 8490.0 

Press 
8210.0 Relay. 153.00 8294.12 8500.0 
8220.0 Urban 153.18 8304.71 8510.0 
8230.0 Telephone. 153.36 8315.29 8520.0 
8240.0 Police. 153.54 8325.88 8530.0 
8250.0 Fire 153.72 8336.47 8540.0 
8260.0 Maritime 153.90 8347.06 8550.0 
8270.0 Geophysica 1154.08 8357.65 8560.0 
8280.0 154.26 8368.24 8570.0 

Experi- 
8290.0 mental. 154.44 8378.82 $580.0 
8300.0 154.62 8389.41 8590.0 
8310.0 154.80 8400.00 8600.0 
8320.0 154.98 8410.59 8610.0 
8330.0 155.16 8421.18 8620.0 
8340.0 155.34 8431.76 8630.0 
8350.0 155.52 8442.35 8640.0 
8360.0 155.70 8452.94 8650.0 
8370.0 155.88 8463.53 8660.0 


MODIFICATIONS OF MAJOR ASSEMBLIES OF RADIO SET SCR-522-A 


Radio Transmitter BC-625-A 


Radio Transmitter BC-625-A 
Radio Receiver BC-624-A 


. Latest Model Number 


Radio Transmitter BC-625-A 
(modified) 


Radio Transmitter BC-625-AM 


Radio Receiver BC-624-AM 


BC-624-C 


Modification 


. R.F. indicator diode removed; filament circuits 


rewired. 


. Slow release relay, 130, removed. 
. Field modified to include tube JAN-12H6, noise 


suppressor and AVC delay. 


. Factory modified to include tube JAN-12H6, 


noise suppressor and AVC delay. 


. Tube JAN-12AH7GT added as first audio and 


AVC delay. 


. Squelch audio tube JAN-12AH7GT now fur- 


nishes squelch bias to the grid of the first audio 
tube JAN-12AH7GT instead of operating the 
squelch relay. 


. Third audio tube JAN-12AG added. 
. Tube JAN-12C8 changed to AVC and second 


audio circuit. 


. New output transformer added. 


_ 


Dor wv 


CHANGEOVER TO 110 VAC POWER SUPPLY 
INSTRUCTIONS FOR BC-348-E-M-0-P-S SERIES 
USE SCHEMATICS 1, 2 AND 3 


. Lift the center lead from resistor 501 A-B and connect 


to lead coming from dynamotor terminal 3. 


. Run a lead from ground lug to pin 1 of tube A 
. Run lead from pin 7 of C to pin 7 of B. 

. Lift lead from pin 2 of C and solder to pin 7 of C. 
. Solder pin 1 and 2 of C together. : 

. Place a jumper between pins 1 and 2 of tube B. 


Now go to the R. F. shelf and using Schematic 3 


. Place a jumper between pin 2 and 1 of tube D. 


8. Place jumper between pins 1 and 2 of tube F and snip 


ants 


out the old lead attached to pin 2 of tube F. 


. Run jumper between pin 7 of D and pin 7 of E. 
. Lift lead from contact 1 of switch 107, section 1, front. 


Solder to pin 7 of tube C. 

Put a jumper across resistor 503 which is behind the 
front panel of the receiver. Take off the dial cover and 
change the dia lights wiring from series to parallel. 


BC-348-J-Q-N 
USE SCHEMATICS 4 AND 5 


. Snip out resistor 84 which connects pin 2 of socket D 


to pin 1 of the terminal board. Connect pin 1 to pin 2. 


. Run a lead from pin 7 of socket D to the terminal board 


pin that resistor 84 was taken from. 


. Put jumper from pin 7 socket C to pin 7 socket B. 


4, Solder jumper between pin 8 and pin 1 of socket B. 

5. Run ‘lead from pin 1 to pin 3 of terminal board 126. 

6. Run a lead from pin 2 of socket E to pin 7 of socket F 
and pin 7 of socket G, first removing the leads origin- 
ally on these last two. 

. Connect pin 7 to pin 8 of socket E. 

. Connect pin 2 of socket F to ground lug just below it. 

. Trace down and snip off the block lead from the dial 

light to the AVC-OFF-MC switch 169. Solder lead re- 

moved from switch to pin 7 of socket Bi 

Change the dial lights to parallel in place of the series 

wiring they now have and short out the sixty ohm re- 

sistor in series with the dimmer control. 


oon 


10. 


Diagram 6 is included to show proper connections for 
110 VAC operation. The power pack is built on the dyna- 
motor mounting base after it has been completely stripped 
of its original parts complement. A few of the power trans- 
formers that will fit into the small space are listed on the 
drawing. On testing the power pack make sure the plate 
voltage is not over 300 volts or so. If the voltage is too 
high remove the input condensor. No attempt to list the 
numbers of chokes has been made, for the amateurs junk 
box usually contains a small one that will do. Use a GT 
tube if possible to conserve space. 


Noticé that the B- is put into the receiver through a 
filter choke. Don’t make this connection to ground. Be care- 
ful that the dial lights are fed from the 6 VAC filament 
source. If left on the on-off switch it will short the 115 VAC. 
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FIGURE 1-348 
Radio Receiver BC-348-E, BC-348-M or BC-348-P, Schematic Circuit Diagram 
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FIGURE 1 -348 
Radio Receiver BC-348-E, BC-348-M or BC-348-P, Schematic Circuit Diagram 
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FIGURE 1 -348 
Radio Receiver BC-348-E, BC-348-M or BC-348-P, Schematic Circuit Diagram 
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FIGURE 1 -348 
Radio Receiver BC-348-E, BC-348-M or BC-348-P, Schematic Circuit Diagram 
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Radio Receiver BC-348-J, Schematic Diagram 
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Radio Receiver BC-348-J, Schematic Diagram 
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10 METER MOBILE TRANSMITTER AND RECEIVER 


The SCR-274-N transmitter and receivers were origi- 
nally made for portable use. The transmitters are light, 
compact, and powerful. The receivers are light, compact, 
and sensitive. Above all they are economical as current 
market prices bring them within the reach of everyone. 


With these facts in mind we changed the power supplies 
and wiring of the units to accommodate the use of six volts 
as a primary source. 


We gave consideration of the use of V. F. O. but decided 
against this for several reasons, including: the necessity of 
climbing out to retune, drift eauséd by voltage variation, 
etc. 

The final analysis resulted in the inclusion of one of our 
favorite circuits to combine with the SCR-274-N Trans- 
mitter. The harmonic generating crystal oscillator of the 
SCR-522 transmitter BC-625. It works well with any tetrode 
tube and combines the better qualities of the old Tritet and 
still older Pierce. This gave plenty drive for the 1625s and 
left only the coil. pruning in- two inductances to finish the 
job. 

_ We used the original modulator with wiring revisions to 
accommodate the familiar PE-103,'in place of the dyna- 
motor which comes with the equipment. The PE-103 gives 
us 12 volts for the filaments of the transmitter and 500 
VDC for plate. Of course, any power delivering these volt- 
ages may be used. 

By rewinding the antenna relay coils for twelve or six 
volts and installing two more ceramic feed-through insula- 
tors for the receiver antenna connection, we are practically 
ready to go on the air. 


Of course, it’s not that simple, but with the following 
information it won’t take long to get that portable mobile 
working. 


LET’S START, BY MODIFYING THE TRANSMITTER. 


Remove the covers from the oscillator coil and the bot- 
tom of the transmitter. Remove the oscillator padding con- 
denser. Remove the oscillator coil and pull up on it till the 
leads are exposed and snip them off. Take off the antenna 
loading coil by removing the four small screws that are in 
the transmitter faee and hold the bracket ends. Remove the 
coil contactor. Take out the screws that hold the angle 
brackets at.the foot of the final amplifier coil and the three 
flat fillister screws adjacent to it, which releases the final 
padder condenser. Now turn the set bottom up and clean 
off the wiring from the oscillator tube base and all but the 
filament and ground leads from ‘the target tube base. Re- 
move the ballast resistor which parallels the target tube 
filament and drop the.leads from the plus end down to pin 
No. 2 of the same tube. Remove the flexible shaft between 
the two tuning condensers and by removing the screws from 
the top, drop out the oscillator tuning condenser. Remove 
the antenna relay. 


To start rebuilding, get a mounting terminal, or build 
one, with four mounting studs as shown in cut No. 10-274-N 
and mount the circuit components as shown. Then tuck it 
into the corner of the transmitter as suggested. Solder a 
length of stiff bus wire to the stator of the oscillator con- 
denser on the drive shaft side and bend it so that when 
the condenser is replaced the bus wire will come up between 
the two 1625 bases and the oscillator condenser frame. Re- 
place the condenser. Put a small mounting strip on the side 
as also shown in cut No. 10-274-N for the final grid choke 
and resistor and drill a hole for the shaft bushing in the front 
panel in the oppasite corner from the tuning knob. This 
shaft is approximately 614. inches of flexible cable plus the 
solid fittings. 


Remove the meter and thermal unit from the antenna 
relay BC-442. The thermal unit is mounted on the deck 
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of the transmitter between the antenna coupling coil shaft 
and the cover. One of the holes which formerly held the 
loading coil contactor will give the location for drilling the 
other mounting hole. 


The crystal supplied with the transmitter is mounted 
in a sealed unit with octal base contacts. The contacts used 
for this crystal are three and seven. The same socket was 
utilized for the 7 mc crystal since it was mounted in an 
FT-243 holder. If only old type crystals are available an 
adapter may be made from an octal tube base. 


Now let’s get to the coils. The oscillator coil you will 
notice, has an inner coil suspended on cross wires. If you 
possess cutters that will reach in the coil, cut out the sol- 
dered chunk in the center and gently (that ceramic cracks if 
you rough it) pull the cross wires out. Not having the eut- 
ters for the job, put the coil in a clamp or vise and heat 
the cross until it is good and hot, clear to the outside, and 
pull the pins out using a pair of pliers and much speed and 
dexterity. Clean off all the old winding, being careful to 
keep the heavy primary winding in good shape. Bend the 
grounding lug at the base out of the way and cut it off. 


When ready, take the old primary and wind it back on 
for 5 turns, spacing the wire one-half wire diameter or, if 
using transmitter BC-457, use the groove as in the original. 
Start at the bottom and wind counter-clockwire; tuck your 
top turn into the hole about midway up the coil. .The hole 
faces the oscillator tube when the coil.is in position. Bring 
the free end down inside the coil and attach it to coil pin 
No. 8 (pin numbers are shown in transmitter figure 5-274-N 
diagram). Solder a lead from the start of the winding to 
coil pin No. 1. 


After stripping the final tank T-54 of all but the coupling 
loop (that includes the parasitic suppressors) get into the 
bottom and reduce the winding on the coupling loop by at 
least one turn. 


Now, working with a soldering iron and needlenose 
pliers, remove the lug that was used to anchor the parasitic 
suppressors. When free, use the same finger burning process 
to reinsert in the hole at the back of the coil nearest the 
tubes. This allows the coil ending to be as close as possible 
to the 1625’s plate caps and offers an anchor spot for the 
plate leads. Starting from the bottom solder lug of the 
coil, wind counter-clockwise up the form, at such an angle 
as to cause the first quarter turn of the wire to pass through 
the angle slot on the coil body, and then wind three turns of 
No. 12 bare tinned copper wire, spacing the turns about 
¥% inch and ending on the top lug. 


Neither coil has any use for the slug unless someone 
would like to make the two circuits track. This would be 
handy in a small way, but for the sake of simplicity, we 
decided against this. 


The circuit capacities in the final amplifier pile up due 
to construction details, and this, at first, caused the tuning 
to be most critical and in the minimum extreme of the con- 
denser. Rather than remove the condenser plates, we tapped 
down the lead, from condenser C65 to plate, three-fourths of 
a turn and gave ourselves a little room on the tuning dial. 
Tuning is not critical as far as divisions go, due to the large 
geared-down ratio of knob to shaft, and because of the 
tapped down connection. The parasitic suppressors origi- 
nally on the coil will not do, for they absorb 28 me with 
enough gusto to burn themselves up. With misgivings, we 
cut them out and found no trace of parasitics, and so, did 
not replace them. It may well be that others will not have 
that much blind luck, but any of the usual type in general 
use for those frequencies should do. 


The antenna relay poses a question for the user. In 
the test setup the relay supplied was removed, taken apart, 
the windings removed and rewound with No. 26 SCC wire. 
Reassembled, it worked with fair snap at six volts. To be 
sure of positive action, it was later replaced with a standard 
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Leach relay. A coaxial connector (Jones 101), was fitted 
into the transmitter front in place of the original feed 
through, and another further down, to the side, for a lead 
to the receiver. In e.ther case, twelve or six volts may be 
used to activate the relay, depending on which type is at 
hand, for the relay is activated from a contactor in relay 
3-E-6 in the PE-103. 

If the original antenna relay is kept, the left hand 
bracket of the loading coil must be retained, for the con- 
tactor it holds is part of the antenna relay. The bottom con- 
tact may be changed to a feed-through bushing and used 
for the receiver antenna post. The transmitter relay, K-53, 
under the chassis is not essential and rather in the way. 
This was removed entirely and leads from it, soldered direct. 


Due to the new location of the final grid resistor, the old 
connection to pin two of J-64 was not used. This connected 
to the grid resistor and allowed voltage impressed across 
it to be read when a certain type of test gear was used. As 
there are no metering jacks in the rig, this may be connected 
by a lead to the grid connection in mention and used to tune 
up with, using a voltmeter. This is difficult, however, and 
in our model, two closed circuit jacks were mounted in insu- 
lated bushings in the side of the transmitter above and 
forward of that portion covered by the mounting rack. One 
of these was used in the final grid circuit to read grid cur- 
retn, and the other in the-plate circuit. These jacks may 
be installed, if desired, in the mounting rack, and would then 
read plate current of the oscillator and final. We preferred 
to read the final grid current for check purposes and so in- 
stalled the jacks in the set. 


Now some word about the antenna current indicator. In 
our model, the thermecouple from the separate antenna 
relay was mounted in the transmitter proper and the ground 
lead from the coupling coil was piped through the R. F. end 
of the thermocouple to ground. By grounding the negative 
side of the thermocouple output and running a lead from 
the positive, back through and under the chassis deck to pin 
No. 2 of J-64 which, as we above stated, is not used, we 
then had a connection back through the system to the control 
head utilizing one of the selector wires which is not in use. 
This enabled us to. mount the indicator from relay BC-442 
on a small plate affixed to the transmitter remote control 
and serves at all times to tell whether no answer from a 
call is due to skip, QRM, or no output from the transmitter. 


A 12A6 tube was used for the oscillator as it was at 
hand in one of the 274N receivers. It works nicely with 
plenty of output. 


For those inclined to fine detail work the modulating 
equipment may be stripped out of case and mounted either 
in the transmitter or on the transmitter rack. As there is 
an unused tube socket in the transmitter, this would accom- 
modate a tube for the modulator. 6L6s would do the job 
nicely. Put the filaments in series. One for the crystal 
oscillator and one for modulation. 


MODULATOR 


The modulator will have to undergo some alteration; 
not in changing circuits but in eliminating them. Number 
one item is the tone oscillator and its associated components. 
This tube may be used if any other type mike is wanted, but 
if the old faithful carbon mike is retained, there is no use 
for it. The relays are 24 volt and difficult to rewire, so were 
eliminated by using those in the PE-103. 


Taking out this one tube looks simple and is, but the 
difficulty lies in finding the right wire to snip out. A prac- 
tical wiring diagram is supplied, along with the schematic, 
and to save reams of paper and you, hours of time, we sug- 
gest you turn the modulator to a good light, and by studying 
the schematic, and locating the part in question by the prac- 
tical drawing, put in the changes given in drawing No. 
11-274-N. Briefly touched on, the changes are as follows: 


The off-on switch originally supplied filament current 
to all heaters. The plus lead to the heaters has been lifted 
from J-54, pin 15, and a ground put to pin 15 instead. Pin 
18 of that plug now goes to pin No. 1, J-52, and serves to 
complete the circuit through the genemotor energizing relay 
of PE-103—PL-148 and J-53 is now unused. 

The grid lead which carries the audio from the junction 
of R-56 and R-55, which bridge the secondary of the mike 
transformer, is moved up to its new position of the top of 
R-56. This increases the drive of the audio tube just enough 
to overcome the loss of higher voltage in the microphone. 


C-54-B which has a value of 20 mfd is cut out of the cir- 
cuit because of the 12 volts feeding the filament is now 
negative. This is cured by placing a standard electrolytic, 
cathode by-pass, condenser in its place observing proper 
polarity. 

R-65 is a portion of the voltage divider in the modu- 
lator that supplies the oscillator voltage. It should be re- 
placed with a 10 K. 10 watt resistor. 


POWER SUPPLY PE-103 


In considering the various ways to use tne PE-103 Power 
Supply two questions arose. The first, would the wiring be 
left as it was originally? Two, what input was most likely 
to be used? Both questions can be answered at once. Few 
amateurs will have a twelve volt battery and the original 
wiring will seldom, if ever, be just what is needed. There- 
fore, we changed the wiring as shown on plate No. 12-274-N. 

No particularly drastic revisions were attempted. When 
pin No. 1 of the output plug (a PL-51 and socket from the 
receiver—as no one seems to have the plug that goes with 
the PE-103) is grounded through the off-on switch of the 
remote control, the main contactor 3-E-2 from six volts 
source is closed, starting the dynamotor. Six volts was 
wired into the double pole single throw relay No. 3-E-6 
and when the output lead from this coil is grounded through 
the mike push-to-talk button, 500 volts for the plates is cut 
into the modulator and six volts for the trans-receiver relay 
goes to the transmitter. The circuit breaker No. 3-E-4 and 
3-E-3 are in the start-stop line and release the main con- 
tactor on any overload either in input or output. 


Care must be exercised to determine what type of dyna- 
motor is in your PE-108. There seems to be two types 
which differ mainly in which side of the low voltage input 
is connected to plus twelve volts of the generator. Without 
attention to this it is quite easy to get 18 volts DC across 
your filaments. 


RECEIVER 


To make the receiver function on ten meters is rela- 
tively simple. The only necessary changes can be done in 
two steps. The first, is the coil rewinding. Remove the bot- 
tom plate and all covers. To get the inner cover which is 
over the tuning condensers, off, it is necessary to pull the 
tubes and IF transformers. Two screws each hold the IF 
transformers on their sockets. 


Now remove the RF coils, which are in the bottom front 
of the receiver. Two small screws hold the coils in. They 
may be found on the outside of each end of the RF coil 
assembly. The strip pulls out and coils may be separately 
removed when the four screws holding them in the can are 
removed. Each coil has a powdered iron slug mounted on a 
screw and held in place by fiber tab sprung across the inside 
of the form. For our purpose of quick change to 10 meter 
we simply removed the slug and forgot them. Not that 
they would not be useful but our business concerned only the 
pulling of turns from the original windings. This leaves the 
coils unbalanced for proper slug setting so it was simpler 
to do without. 


In pulling coil turns, pull from the bottom (towards the 
socket) in the RF coils and the top in the oscillator coil. 


el 


wf 


In the antenna coil, notice that the method of input| complete section from the triple receiver remote control, 
coupling has changed. The small series condenser in the an-| which mounted with the transmitter remote control makes 
tenna lead has been removed and lead run straight from} a neat small control installation. 


the antenna post to the low impedance tap on the coil. The 
small condenser (C-1) is hidden behind the tuning con- 
denser bank. There is an unused tap on the antenna coil 
which is used for the new antenna lead. By following draw- 
ing 8-274-N the coil dope should be easy to duplicate. 

No particularly fine attempt was made to make track- 
ing 100% across the dial. When the tracking was sufficient 
to fully cover the 10 meter band (from 8.3 to 9, on the 
dial), we started the second stage of conversion. The stator 
leads and the lead to the oscillator series padder condenser 
were disconnected. The dial was removed from the front 
of the receiver and the four screws holding the main con- 
denser were removed. Then by rocking the condenser back 
it may be removed from the chassis. With the sidecutters 
snip off the long narrow tail from each rotor plate. This 
gives us room to mount a series condenser marked CX in 
drawing No. 8-274-N on the inside bottom of each of the 
three sections of the main tuning condenser. These series 
jobs are made by the Erie Resistor Co. and are designated 
as ceramican trimmer, type TS2A and have a value of 7 to 
45 mmf. The trimmer stator lug projects straight along the 
main condenser stator plates and was soldered tight to 
them. Be careful in placing them to prevent the cerami- 
cons from shorting on the RF coil plug base leads. Now put 
the tuning condenser back in place and hook up as it was 
before, using the ceramicons as the new stator leads. 


With the coils complete and in place, turn the antenna 
and RF ceramicons to full capacity and the oscillator section 
about 30 degrees out. All of the original trimmers are left 
just slightly engaged. Now by means of a signal generator 
or by tuning and trimming till a strong signal is found, the 
set may be lined up. As individuals will vary in methods 
and ways to convert this receiver; our treatment, outlined 
above, is but a rough sketch of what may be accomplished. 
Our guiding thought in making these changes was to find 
the easiest and least expensive method to convert to 10 
meters. No particular time was spent in evolving fine detail 
or procedure. The net result of these experiments was a 
transmitter with plenty of output and ease of operation and 
a receiver with fair sensitivity with the 10 meter band spread 
out over three major divisions of receiver remote tuning 
dial. 


We suggest that user build into the receiver one of 
the simpler type noise limiting circuits, preferably . one 
using IN34 crystals for diodes, for ignition noise can be 
quite a problem with this receiver. 


RECEIVER FILAMENT CONVERSION 


For 12 (6) volt operation it will be necessary to re-wire 
the tube filaments in parallel, In making these changes 
consult the practical wiring diagram. for the receiver. 

First remove the screws, by means of which, the by-pass 
condensers are mounted on each side of the chassis and pull 
up these condensers so that the tube sockets are exposed. 
Filament connections are made to pins 2 and 7 except tube 
VT-133(V7), which are made to pins 7 and 8. 


_ Beginning with V8, remove the lead from pin 7 and 
re-connect it to pin 2. “Ground pin 7. Remove the lead from 
pin 2 of V5 and connect it to pin 7. Ground pin 2. Remove 
lead from pin 2 of V4 and connect it to pin 7. Ground pin 
2 which completes this modification. 

The rack which the SCR-274-N transmitter slides into 
has places for two transmitters. As only one is needed, 
we suggest, and have used, that space for receiver. 

The receiver rack has places for three receivers. We 
sawed free one rack complete with plugs, clamps and inter- 
connection housing and bolted this unit in the unused trans- 


For receiver power, several schemes were devised to 
obtain B+ voltage from the PE-103 but all were discarded 
because of the high current drawn by this unit. For listen- 
ing over the band there is no sense wasting that much juice. 
We ended up by paralleling the receiver filament circuits 
and replaced the tubes in the receiver with equivalent six 
volt tubes. B+ is obtained from a Mallory six volt vibro- 
pack type VP-522. By using spacing washers between the 
vibropack and the old dynamotor mounting base we have 
a demountable vipropack held on the rubber shock mounts 
by snap-slides. 


OPERATING NOTES FOR THE 10 METER MOBILE 
TRANSMITTER 


In operation the crystal oscillator draws approximately 
21 mills plate and screen. At this current 7 mills drive may 
be realized in the grids of the amplifier. This will seem 
high but for the use of tubes in parallel that double in the 
plate, it may be necessary. 

Final plate current at no load is also high; somewhere 
between 45 and 60 mills, but this condition is not unusual 
in tetrodes, doubling at 28 mc. The amplifier may be loaded 
up to 120 mills by the usual quarter wave, whip antenna. 

Some difficulty may be experienced with downward 
modulation unless all load factors are carefully controlled. 
Please remember that screen grid modulation is easy to 
abuse. Unlike some modulation methods the screen grid 
voltage must be carefully handled. The amount of drive, 
the amount of load and the amount of modulation voltage 
is critical. A modulation percentage of about 80 may be 
expected from this transmitter without trouble. Do not 
remove resistor R-62 from the modulator transformer sec- 
ondary in an effort to get more signal. Without it the 
screen voltage runs wild on peaks. One of the principal 
reasons for using the antenna current indicator is to check 
for downward modulation which is almost sure indication 
of improper screen operation. Bias voltages must be high, 
above one hundred volts, before the modulation settles down 
to good work. 


Twenty meters can be reached in the same manner as 
the ten meter conversion with the exception of the coils 
and crystal used. 


The oscillator coil will have seven turns and the ampli- 
fier coil will have five. For twenty meters. the parasitic 
suppressors may be left in and there is no need to shorten 
the plate leads by putting the solder lug in the back of the 
coil. An 80 meter crystal is used in this version. 

For those who possess the BC-459, 20 meter operation is 
simple to the extreme. This unit tunes from 7 to 9.1 me. 
The oscillator gives enough drive to allow doubling in the 
amplifier plate circuit by rewinding the coil in that stage 
to hit 14 mc and separating the tuning condensers (don’t 
forget the main dial drive is connected to the amplifier con- 
denser first) tuning shafts. Full power cannot be realized 
but twenty watts peak can be extracted and that’s plenty for 
exciting a following stage. 


For those who have not been able to obtain the BC-459 
we have included in these pages an outline of the steps neces- 
sary to convert the BC-458 to cover the 7 to 7.4 me range 
as it normally covers 5.3 to 7. (We also include the data 
for changing the BC-457, 4 to 5.3 mc to cover the 80 meter 
range.) The revamping did not change the frequency stabil- 
ity enough to notice. 

For those who will want 40 meter CW operation there 
are several ways of keying the transmitter. In aircraft in- 
stallation the transmitters are keyed by using antenna relay 
unit BC-442 and letting the transmitter run continuously. 


mitter place. While sawing we also cut one end or one| This is not good practice for amateur use and we suggest 


revising the bias system of the amplifier for bias keying. 
We have seen and heard some stations that use relay K-53 
for keying but in most cases there was a noticeable chirp 
on the signal. Please note that bias resistor R-75 is not 
a keying aid. It serves only to self bias the amplifier to 
nearly cut-off when relay K-53 is open. 


INSTRUCTIONS FOR CONVERTING THE BC-458-A 
(5.3-7 mes.) TO 40 METER USE 


If the transmitter is. to be used, with a 24 volt supply 
no changes are necessary. If a. 12 volt supply is to be 
used the tube filaments must be wired in parallel. The 
relays should be closed or removed entirely. If the unit 
1s to be used as a V.F.O., the antenna loading coil may 
be removed and the variable link on the final tank coil. ter- 
minated in a suitable low impedance jack mounted on the 
side or face of the unit. ; ' 

There are two methods for changing the frequency range 
of the transmitter. The simplest is as follows: 

Set the dial at 7.0 and remove the shield can from 
the oscillator section. Loosen the locking set screw and 
reduce the capacity of the oscillator padding . condenser. 
With the aid of a calibrated receiver or frequency meter, 
adjust the capacity of the padder to the highest frequency 
(7.3 or 7.4 mes,), Place a milliameter in the high voltage 
lead of the final amplifier and adjust the amplifier padder for 
minimum plate current. 

This method is satisfactory if one is not interested in 
the dial being calibrated and wishes to set his frequency 
on the frequency of the station to be called. This is accom- 
plished by tuning the V.F.O. to the frequency to which the 
receiver is tuned. If dial calibration is desired, the follow- 
ing. method should be used: 


Remove the oscillator shield can-and short out exactly 


one turn at the top of the oscillator coil; screw the iron 
cord to within one turn of being all the way in, and replace 
the shield can. Be sure to-replace the can in the final posi- 
tion as any change in the tightness of the shield will change 
the frequency. Adjust the trimmer for the highest fre- 


quency (7.4) with the dial set at 7.0. After this frequency | 


has been set at exactly 7.0 on the dial set the dial to 5.8 
mes. which is 6200 kes. (the frequency of the erystal) and 
trim with the iron core slug until resonance is indicated by 
the magic eye. Retune to 7.0 on the dial and retune the 
oscillator padder. It may be necessary. to repeat the pro- 
cedure several times to insure proper tracking. After the 
oscillator is tracking properly the same procedure is followed 
with the amplifier. Short one turn on the amplifier tank 
coil and screw the slug down to within two turns of being 
all the way in, Tune the amplifier trimmer and the iron 
cord slug for minimum plate current which should be within 
four milliamperes of the same value at both ends of the dial. 


It may be desirable to cover the numbers on the dial with 
a decal but the unit can be operated very easily by marking 
the dial settings with the corresponding frequencies on the 
small plate on the front of the unit as shown in the example 
below: 


Dial Frequency 
BiB AT Hs GRR BES SES ee i MI BPG 6.2 mes. 
SS ABE Sera mace de RMR Se IMIR hy MPN fe 7.0 

Gal perth at a chek as gh She, ane pas 4 71 

QB cotta ei ee ot yet eg ee yr 

EN Se ee Me ney ee ee ee Se 7.3 

LAUR EIS: Sherine neat Ae RS oe eee aS TA 


INSTRUCTIONS FOR CONVERTING THE BC-457-A 
(4-5.3 mes.) TO 80 METER USE 


If the transmitter is to be used with a 24 volt supply 
no changes are necessary. If a 12 volt supply is to be used 
the tube filaments must be wired in parallel. ~ The relays 
should be wired closed or removed entirely. If the unit is 


| calibrated receiver or frequency meter. 


to be used as a V.F.O. the antenna loading coil may be 
removed and the variable link on the final tank coil ter- 
minated in a suitable low impedance jack mounted on. the 
side or face to the unit. 

First remove the shield can over the oscillator section and 
add four turns to the top of the oscillator coil. This may be 
done easily by using a small C clamp fastened to the top 
turn so the coil will not unwind and soldering a length of 
bell wire or hook-up wire to the end of the winding. After 
winding four turns, re-solder the end‘to the condenser lead 
and remove the C clamp. Insulated wire is suggested since 
it is necessary to close space the turns. Set the dial to 
approximately- 5.1 which corresponds to 4.6 mes. (the 
crystal frequency) and adjust the tuning slug until the 
magic eye indicates resonance. .Set the dial at 4.0 which 
should be 3.5 mcs. This can be checked. by means of a 
If the 3.5-4.6 range 
falls. outside the dial readings 4.-5.1 decrease the capacity 
of the padder. If this range falls inside these settings, 
increase the capacity. 
adjustments: several times to make the unit track properly. 


After the oscillator is tracking correctly the amplifier 
must be adjusted: Add four turns to the top of the ampli- 
fier tank coil and insert a milliameter in the plate circuit. 
Adjust the amplifier padder for minimum plate current 
which .should be within three milliamperes for the two 
ends of the‘band. If the difference is greater the capacity 
should be adjusted to give an almost constant value between 
3.5 and 4 mes. as the 4.6 mes. frequency will be used only 
to check the calibration and higher current at that frequency 
is of no consequence. If desired, the unit can be made 
to track over the entire band. 


It may be desired to cover the dial settings with a 
decal but the unit can be operated very easily by marking 
the dial settings with the corresponding frequencies on the 
small plate on the front of the unit as shown in the example 
below: 


Dial Frequency 
A nn a Uae 3.5 

AAD iad cect. Ses Ue gal. Age ee 3.6 

ALS nje sp eean em dealt > SNe ig ale, eee pee) ee 3.7 
BiB! sinpautiic ed ieieieien certs, Bee Re Nah ama aloneides all aes 3.8 
cA eee ene Ame OPE IE ees ee Ne 3.9 . 
AD ci a aad ic ae ee BE a ee 4.0 
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TS-251/UP, VRC, VVX-1. 

The other CQ book, the Surplus Conversion 
Handbook by Tom Kneitel K3FLL, ($3) con- 
tains conversion on these pieces of gear: 
ARC-1, ARC-3 , ARC-4, ARC-5, ARC-36, 
ARC-49, ART-13, ATA, ATC-1, BC-191F, 
BC-224, BC-312, BC-314, BC-343, BC-344, 
BC-348, BC-375E, BC-453, BC-454, BC-455, 
BC-457A, BC-458A, BC-459A, BC-603, BC- 
€04, BC-620, BC-624A, BC-625A, BC-659, 
BC-669, BC-683, BC-684, BC-696A, BC-779, 
BC-794, BC-946, BC-1004, BC-1068A, CBY- 
52232, PH-73, PE-103, R-129/U, RAX-l, 


SCR-177, SCR-188, SCR-193, SCR-274N, 
SCR-399, SCR-499, SCR-508, SCR-509, 
SCR-510, _SCR-522,, SCR-528, SCR-542, 
SCR-608, SCR-609, SCR-628. 

. WA1CCH 


Cheap Coil or Choke Forms 


Not liking to pay the price for Z-144’s, I 
consulted the May ’62 issue of 73, page 99, 
to obtain data for a 2 meter choke coil. The 
form size specified was %¢ inch, not a standard 
size around my shack. The cost of commercial] 
forms of this size was out of the question 
(when you're as Scotch as I am). Next step: 
take a %e inch diameter polystyrene rod and 
cut a section to required length for winding 
the choke. 

To make the form, prepare polystyrene rod 
as shown in the photo. Then hold section of 
polystyrene rod in vise or some other secure 
manner. Now take lengths of #18 or #20 wire, 
depending on strength desired in the leads. 
Place length of wire against end of polysty- 
rene rod in center, carefully apply enough 
heat with soldering iron to cause the wire to 
penetrate deep enough into the polystyrene 
rod for good mechanical strength, then remove 
heat and let set. Repeat for other end. 

After both lengths of wire are firmly set, 
wind desired choke. Care should be exercised 
in soldering coil wire to wire leads. A heat sink 
is recommended to avoid excessive movement 
of leads. 

This inexpensive method of making rf 
chokes is used quite successfully at my QTH. 

. Gary Smith WA@ASA 
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SENDS FOR [FREE j 
13001 ETABELOW? Five "million GEE mine 
need periodic maintenance and checks on 
frequency and modulation, by properly 
licensed and equipped servicemen. Your 
ham experience is the ideal background 
for getting into this profitable field—and 
the LAMPKIN 105-B is the ideal fre- 
quency meter to build your business 
around! 
You can start off small—working part-time, 
with little investment, maintaining CB radios 
or local two-way systems — then build up to 
your own full-time high-profit business. 


"| LAMPKIN 105-B FREQUENCY METER 


Micrometer dial. Measures 
nearby transmitters, con- 
tinuous coverage 100 KC 
to 175 MC and up. Internal 
Co, Only 8 Ibs. 
295 


| LAMPKIN 205-A FM MODULATION METER 


Tunable 25 to 500 MC OOF 
any channel, Direct ee 


reading. Light weight. Oe 
Measures peak swing & 3 
& 


0-12.5 and 25 KC. 
$290.00. Quad-Scale 
model $340.00, Tinga 


wants ron Topay! 
LAMPKIN LABORATORIES, INC. 
MFH Division, Bradenton, Fla. 33505 
At no obligation to me, please send me 
free booklet “HOW to MAKE MONEY in 
MOBILE-RADIO MAINTENANCE’‘—and data 
on Lampkin meters. 


115V-350 WATTS AC 
121. Ib. GAS ALTERNATOR 


Enough power to operate 
any popular SSB xmittr 
plus separate DC output 
to charge 6 and 12 volt 


batteries. Great for vaca- 
tions, field days, campers, 
boats, etc. May be used 


Model TT35 
for soldering irons, power tools, tv sets and 
many other uses. Thousands have been sold to 
US and foreign govts., armed services, police 
depts. ete. Fully guaranteed. 


Al t Sales Co. 
Only $79.50 from moras noe 


75 


corral De 


r me; 7) 


a rat 
oer eas 
rite JeAd 
7%) itty 

> nel 

’ 

Ging Seer 
» WA, 

fsb lui 

gare a 

Sep, af 

A 


SAM 


oa hee peers. a 


ie gate em — ¢ 


ALAI SO 
yeh siae,. San ERA utes f aha AAEM id SMe “ 
pe We: Pee Bh) . nie SY O41 


xan. ee . 


Paul Franson WA1CCH 
Peterborough, N.H. 


Guide to Surplus Conversions 


Many articles have been written—and pub- 
lished—about surplus. These articles have 
ranged from simple suggestions to complete 
and detailed conversions such as the one by 
WA6BSO in this issue of 73. But these con- 
versions are often hard to find; this is well 
demonstrated by the many articles on surplus 
that are duplications of other articles. 

But it’s not really that hard to find surplus 
conversions. Roy Pafenberg W4WKM_ has 
compiled a list of all the conversions he could 
find in the popular electronics magazines since 
World War II in the Index to Surplus avail- 
able from many distributors or 73 for $1.50. 
But the Index does not list the articles that 
have appeared in the various surplus hand- 
books that have been published. That’s what 
this article is for. I’ve listed the pieces of 
equipment covered in the six surplus radio 
handbooks now available. The conversions 
differ greatly in completeness, so it’s suggested 
that you.take a look at any books of interest 
before you make big plans. 


Editors and Engineers 


Editors and Engineers, P.O. Box 68003, 
New Augusta, Indiana, have published three 
Surplus Radio Conversion Manuals by Even- 
son and Beach and the Surplus Handbook, 


Vol. I by W6NJV and W6NJE. Each costs $3.— 


‘Here are the pieces of equipment covered in 
each manual: 

Surplus Radio Conversion Manual, 
BC-221, BC-342, BC-312, BC-348, BC-412, 
BC-645, BC-646, SCR-274 (BC-453A and 
BC-457A series), SCR-522, TBY, PE-103A, 
BC-1068A/1161A. e 

Surplus Radio Conversion Manual, Vol. II. 
BC-454, AN/APS-13, BC-457, ARC-5, - 
9/TBW, BC-946B, BC-375, LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB. 


Surplus Radio Conversion Manual, Vol. U1 
APN-1, APN-4, ARC-4, ARC-5, RT-13, 


BC-191, BC-312, BC-342, BC-348, BC-375, 
BC-442, BC-453, BC-455, BC-456-9, BC-603, 
BC-624, BC-696, BC-1066, BC-1253, CBY- 


eel. 
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5200, COL-43065, CRC-7, DM-34, DY-2, 
DY-8, FT-241A, MD-7/ARC-5, R-9/APN-4, 
R-28/ARC-5, RM-52-53, RT-19/ARC-4, RT- 
159, SCR-274N, SCR-508, SCR-522, SCR-528, 
SCR-538, T-15 to T-23/ARC-5, URC-4, 
WETOIA. 

Surplus Handbook, Vol I. This book, sub- 
titled, Receivers and Transceivers, is composed 
of schematics and pictures of the following 
gear. It doesn’t give conversions. APN-1, 
APS-13, ARB, ARC-4, LF and VHF ARC-5, 
ARN-5, ARR-2, ASB-7, BC-222, BC-312, 
BC-314, BC-342, BC-344, BC-348, BC-603, 
BC-611,_BC-624 (SCR-522), BC-652, BC- 
654, BC-659, BC-669, BC-683, BC-728, BC- 
745, BC-764, BC-779, BC-794, BC-923, 
BC-1000, BC-1004, BC-1066, BC-1206, 
BC-1306, BC-1335, BC-AR-231, CRC-7, 
DAK-3, GF-11, Mark II, MN-26, RAK-5, 
RAX, RAL-5, Super Pro, TBY, TCS, VT tube 


cross index. 


CQ Handbooks 


CQ has two handbooks on surplus out. They 
can be ordered from CQ, 14 Vanderventer 
Avenue, Port Washington, N.Y. The first book, 
the .Surplus..Schematics..Handbook,. by Ken 
Grayson W2HDM, costs $2.50, and contains 
schematics and short comments about this 
gear: APA-38, APN-1, APR-1, APR-2, APS-13, 
ARB, ARC-1, ARC-3, ARC-4, ARC-5, ARC-5 
VHF, ARJ-ARK-ATJ, ARN-7, ARR-2, ART- 
13, ASB, AS-81-GR, ATK, BC-AR-231, BC- 
189, BC-191, BC-221,, BC-312, BC-314, 
BC-342, BC-344, BC-348, BC-375, BC-438, 
BC-474A, BC-603, BC-610, BC-611, BC-620, 
BC-640, BC-645, BC-652, BC-653, BC-659, 
BC-683, BC-684, BC-728, BC-733, BC-745, 
BC-779, BC-794, BC-906, BC-969, BC-1000, 
BC-1004, BC-1023, BC-1206, BC-1335, BN, 
BP, C3, CRC-7, CRO-208, CRT-3, DAE, F3, 
GF-11, GO-9, GRR-5, 1-122, 1-177, 1-208, JT- 
350A, LM, Mark II, MD-7, MN-26, PRC-6, 
PRS-3, R-174, RAK, RAL, RAO-7, RAS, RAX, 
RBH, RBL, RBM, RBS, RC-56, RC-57, RDC, 
RDR, RDZ, RU-16, SCR-274, SCR-284, 
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. Bibliography of Articles on Equipment 
for Frequencies of 5OMC_ and Above 


eS Mn. From CQ Magazine 
, ) 


Site Loss HF Superhet, BC 406 
Biincuse Preselector 

2 Meter Conversion of the 1068A 
viodification of the SCR522 for 2 Meters 
Increasing the Audio Output of the SCR522 
Lighthouse tube 420 Mc Transmitter 

Low Noise VHF Converter 

ilore on VHF Converters 

Putting the SCR522 on 6 Meters 

poring the BC624 Noise Limiter 

2 Meter R-9'er 

Ultimate in Converters 

wide Ai ae Converters 

The 6 and 


¥ Putting Surplus to work on the 420 Me Band 
More Gain with 30 Elements 

Simplicity on Six 

_ wWalkie-Talkie for 144 Mec 

“i Wide Spread Twin Five 

Barer Fae Array (Vertical polarization)” 


. From _QST Mazazine 
Compact Superhet for 144 Mc 


420 is Fun 

me ores Receiver for 2 kieters 
Lets Start Right on 1 1/4 
Low Cost 6 Meter Fone 
_Low Cost 2 Meter Transmitter 
Borate the BC 645 on 420 Mc 
Put Em! Push-Push 
_ Practicle Crystal Control for 
144 Me Mobile Operation 
2400 Me Oscillator Cavitv 
_ VHF Crystal A piee ee 


Be Adapting the Cathod Gonnled Preamplifier 

hig to 144 Me (H & K) 

Band Pass Converter for 144 Me 

Better Reception for 2 Meter Mobile 

Coaxial Line Receiver for 220 Mec 
ae Line VHF Receivers © 

_ Compact 20 Watt Rig for 50 Mc , 

Crystal <M on 220 Mc 4 

Fun on with the BC788 a. 
Grout 7 are, Nae a iol on 50 Mc 
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lay 1948 
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Nove 1949 
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Feb. 1950 
Nov. 1950 
Sept. 1950 
March 1950 

June 1950 © 


Oct. 1947 
Nov. 1947 
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March 1947 
April 1947 
Feb. 1947 
Jan. 1947 


Oct. 1947 
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ey on 220 Me 
ee , Converter for 220 Me 
Mobile Midget for 144 Me 
Novel Converter for 144 Me 
Operating the APS13 on 426 Me 
- Oscillator for the 1215 Mc Band 
_ Simple Crystal Control on lk Me 
So %%s Hard to get on VHF 
_Tripling to 420 
VHF Mans VFO 
-ABFO for the 522 Receiver 
_ Improved 144 Me Reception (scn522) 


Better Results with the 522 

_ Cascode Converter for 144 MC 
city Slicker array for 144 hic 
_ Compact Converter for 6 & 10 © 
Doorknob Oscillator for 420 Mc 
Making the Higher Frequencies Pay Off. 
Noise Generator Technique for the VHF Man 
Simple Gear for the 420 MC Beginner 

_ Simple System on 2 iketer HFM 


Using the Gasecte on SOHC 
450 Watts ” on’ VHF Ss ee 


ee 144 Me Antennas 
Mobile. Converter for 144 Me 
_ Utilizing the 826. 
-AVHE Frequency | Meter 
os (2 Meter Station: for the 
‘Better Results on 420 
Compact 2 Meter Station for Mobile Use 
Crystal Controlled Converters for VHF 
ae the BC-221 Frequency Meter at VHF 
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Feb ° 1948 3 
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Oct. 1948 

Nov. 1948 
June 1948 


June 1948 
Sept. 1948 
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Nov. 1949 


Oct. 1950 


May 1950 
Sept. 1950 
Jan. 1950 


will be notted that this Bibliography is incomplete due to the. 


iract that not all issues of CQ Magazine were available. 
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Loe does not include any references from Radio News or Llectronics 
which contain many articles of Merit on VHF equipment... 
in the ARRL Handbooks and Radio Headbooks 
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View of the LR-1 direct reading PS ye Te ee eae wen Pee a PuR tiie oF fi We cy 
frequency meter, in use. Note that * es vi 7 b : 


‘the two coaxial connectors to the 
left and right of the meter have 
been changed to BNC fittings. 
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BY SAM KELLY,* W6JTT 


The author describes how to get the LR-1 working and how to operate it. 
This fine direct reading frequency meter is becoming available on the surplus 
market in greater quantity. 


NE of the few interesting surplus items to 
} reach the ham market in the past year is 
the LR-1 frequency meter. It is vei, at- 
tractive to the ham since in addition to its hetero- 
dyne frequency meter funcion it will generate 
and measure audio frequencie. up to 5.5 ke and 
provide crystal calibrator outjuts of 10, 20 and 


;ecurdcy is specified as + 0.003% 
to 30 me, A multiplier chart is sup- 
or use of harmonics up to 60 me. 

'o place the LR-1 in operation remove the 
cover from the terminal and filter assembly and 
connect 115 v. 60 cycles to the terminals 
marked “60.” These terminals should have a 
‘sreen and a green/yellow wire connected to 
them. Install fuse Fy49; in the fuse clips whose 
voltage markings most closely approximate the 
line voltage in your shack: The f:f: input and 
butput connectors are impossible to match and 
should be replaced with BNC type UG-604/U. 


“12811 Owen Street, Garden Grove, California 92641. 


Operation of the LR-1 is more involved than 
using a LM or BC-221, It is a direct reading 
instrument requiring no calibration book, but the 
Operation is unique. 


Crystal Calibrator 


The calibrator consists of a 100 ke crystal oscil- 


lator accurate to one part in 105. A capacitor is 
provided for adjusting the oscillator against a pri- 
mary standard such as WWV or WWVH. This 
adjustment (C092) shouldn’t be touched unless it 
is necessary. If you do adjust the oscillator use an 
oscilloscope to compare the beat notes—don’t 
rely upon your ears. 

‘Locked to the crystal oscillator is an astable 
multivibrator which provides 10 and 20 ke cali- 
bration markers. To determine if the multivibra- 
tor is properly dividing the 100 ke signal proceed 
as follows: 

Remove amplifier tube Vjo2. Place the CALt- 
BRATOR switch in the 100 ke position. Using the 
heterodyne frequency meter direct reading dial 
check for the 200 kc harmonic. It should be with- 
27 
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AUTHORITATIVE GUIDEBOOK 
ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO: 
GIVES FACTS, FIGURES, PAY RATES, 

WRITE TODAY! FREE 
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LET W3KT forward your 


DX QSLS 


QSLs forwarded promptly to foreign QSL 
Bureaus, QSL managers, or, if necessary, 
direct to DX station. 


Three cents each or 36 per dollar 


First Class Mail e¢ No Membership Fee 
Save Time! ° Save Money! 


W3KT QSL SERVICE 


RD 1, Valley Hill Road « Malvern, Pa. 19355 


For further information, check number 22, on page 110 


LARGEST SELECTION IN UNITED STATES, 
AT LOWEST PRICES — 48 HR. DELIVERY . 
Thousands of frequencies in stock. 
Types include HC6/U, HC18/U, 
FT-241, FT-243, FT-171, etc. 

Send 10¢ for catalog with oscillator 
circuits. Refunded on first order, 


2400A Crystal Dr., Fort Myers, Fla. 33901 
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in + 1 ke of the 200 ke dial marker, If not, adjust 
R114 until it is. Replace Vio2 and allow the tube 
to warm up, Place the RANGE SELECTOR switch in 
the 1.33—1.87 mc range. Vary the HFM tuning 
control noting the dial reading on two successive 
100 ke harmonics. Place the CALIBRATOR switch 
in the 20 ke position and count the number of 
zero beat points between the two 100 kc readings. 
It should be five. If not, adjust Ry13 until it is. 
Repeat the above procedure for the 10 ke posi- 
tion adjusting R112 until there are ten zero beat 
points between the two 100 kc readings. 

To use the crystal calibrator for external meas- 
urements turn the CALIBRATOR switch to the de- 
sired range and place the DETECTOR INPUT switch 
in the MEASURE position. It may be necessary to 
move the HFM tuning control to eliminate spuri- 
ous beat notes. 


Heterodyne Frequency Meter 


The heterodyine frequency meter (H.F.M.) 
consists of a Colpitts oscillator operating on 
seven fundamental ranges. Scales with black 
masks are fundamental ranges while the red 
masks are harmonic ranges. The COMPENSATOR 
control is provided for zero beating the H.F.M. 
with the crystal check points. The interpolator 
scale test control provides a smoothly control- 
able change in frequency without the need of dis- 
turbing the main tuning control. This is useful in 
determining the sense of the beat note. Turning 
this control will reduce the H.F.M. frequency. 

Placing the detector input switch in the MEAS- 
URE position allows you to adjust the H.F.M, 
against the crystal calibrator. Also, in this posi- 
tion, the difference in frequency between an un- 
known signal appiuéd to the r.f. input connector 
ar’ the crystal calibrator is directly read out on 
the interpolator dial. The sense (whether the 
signal is above or below the check point) is deter- 
mined by means of the INTERPOLATOR SCALE TEST 
control, As an example, say you zero beat the 
H.F.M. against the crystal calibrator at 5.120 me 
(calibrator in the 20 ke position). An unknown 
signal is fed in and meter Mj reads 6 ke on the 
lower scale. Turning the INTERPOLATOR ‘SCALE 
TEST control you observe that the reading on 
M01 drops. This indicates that the H.F.M. is 
above the unknown signal and therefore the 
signal is 5.114 me. 

Placing the detector input switch in the MATCH 
position permits you to zero beat the H.F.M. with 
an external unknown frequency. 


Measuring Audio Frequencies 


The LR-1 can be used as an audio frequency 
meter by connecting the unknown signal to J103 
(INTERPOLATOR INPUT). Use a standard phone 
plug and connect the hot side to the tip. The 
input is a high impedance (about 500K ohms), 
Place the interpolator scale selector switch in the 
lower position and read the audio frequency 
directly from the lower scale. 

[Continued on page 102] 
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The LR-1 [from page 28] 


Generating Audio Frequencies 


Audio frequencies in the range of 0 to 5.5 ke 
can be derived from the calibration oscillator and 
the H.F.M: Place the CALIBRATOR switch in the 20 
ke position. Place the H.F.M. in range 1 (160 to 
232 kc). Place the DETECTOR INPUT switch in the 
MEASURE position. With the interpolator test 
switch in the lower position adjust the H.F.M. fre- 
quency control to zero beat with any harmonic of 
the calibration oscillator near the middle of the 
band. Advance the H.F.M. frequency control and 
read the audio frequency from the lower scale of 


_Mjo1. The audio output is obtained from the. tele- 


phone jacks Jy91 or J109. a 


20 Meter Yagi [from page 78] 


most complicated detail of the yagi assembly, it 
is still a relatively simple task. Any medium 
spaced capacitor with about 100mmf value will 
work well. It is important, however, that the 
rotor plates have a full 360 degree motion and 
the capacitor circular motion have only the 
slightest degree of drag. In the original installa- 
tion, an old ARC-S5 tuning capacitor with several 


_ plates removed worked perfectly. Since the capac- 


itor is series installed it is important that the 
unit be insulated above the boom ground poten- 
tial as well as being insulated from the syn- 
chronous motor, The capacitor frame is placed 
on a sheet of polystyrene and the shaft series 
insulated from the motor shaft with a short 
length of dowel or a flexible coupling and fibre 
shafts. If dowel is used each dowel-end is drilled 
with the proper diameter bit in order to slip 
snugly onto the respective shafts. A small 
amount of Duco cement more than adequately 
secures the units. 

The synchronous motor is the standard 110 
v.a.c. unit with about 1-2 r.p.m. The rather slow 
movement will allow for an accurate determina- 
tion of the lowest s.w.r. 

The input end of the circuit can either utilize 
a standard coaxial connector or a porcelain feed- 
through insulator. Neither one offers any par- 
ticular advantage. The gamma matching rod is 
soldered to the center of the mating PL-259 
connector. No connection is made to the shell 
of the plug. Use an insulated length of #12 or 
#10 copper wire terminated 42” from the driven 
element center for the 50 ohm terminus along 
the element length. All internal Minibox con- 
nections are made with a similar gauge. Simply 
solder one lead to the stator and the other lead 
to the rotor section. 

For the gamma rod support, a 1x6” length 
of polystyrene is fastened on the driven element 
about midway along the gamma rod’s length. A 
small (1”) clamp secures the support and insu- 

lator. At the other end drill a small hole and 
tie the rod to the insulator with a small piece 
of twine. At the far end of the gamma rod (42” 
point) bend a length of copper sheeting around 
the terminus point and secure with a nut and 
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bolt. At the far end of the sheeting (6”) solder 
the gamma rod to the copper stock to complete 
the installation. These details are shown in fig. 2. 

The extra length boom presents a support 
problem; consequently, the need for a length of 
nylon rope support. About midway along the 
length of the boom extensions secure a clamp 
for the support tie point and install a turnbuckle 
for any subsequent sag adjustments. A mast ex- 
tension of about 3-4’ is adequate. 


Final Adjustment 


Coat all joints with Krylon spray to assure a 
continuation of low resistance inter-element 
conductivity and a consistent impedance load, 
Make all final measurements with the antenna 
at its normal operating height. Connect power 
to energize the motor-capacitor drive. For those 
with a remote rotor installation, remove two 
wires from the rotor cable at the tower and jump 
them to the drive motor. Remove the same two 
wires (follow color code) 3 the control panel. 
Remember the rotor is now inoperative but it 
does elimi:..te the burden of stringing a tempo- 
rary line. Experience has shown the antenna to 
reflect a rather constant input characteristic, so 
a permanent line to the synchronous motor is not 
really an absolute necessity, The amateur can 
either adjust the system for maximum signal de- 
tection (from a known and stable source using 
an S-meter) or simply concentrate on the lowest . 
s.w.r. value. Expect a ratio of 1.5:1 or less and 
a front-to-back ratio in excess of 35 db with a 
properly tuned unit at a moderate height. 

Every care has bee taken to insure af inex: 
pensive yet rugged antenna system comparable 
to the finest commercial counterparts. Even in 
the extreme cases of low antenna heights and 
adjacent power absorbing obstacles, the system 
will cancel out the reactance factor and produce 
a signal worthy of the serious amateur antenna 
builder. | 


Radio Club [from page 17] 


visitors applying for foreign membership are re- 
quired to pay a “small cup round table”, This 
means the purchase of a small cup of coffee for 
each member present at the meeting where the 
applicant is introduced. The cost usually amounts 
to about $2. 

Radio amateurs visiting Helsinki are cordially 
invited to attend the daily meetings of the Café 
de Colombia Radio Club, and take part in the 
club’s activities. This is an excellent opportunity 
to enjoy luncheon with members of the world’s 
most active radio club, Radio amateurs interested 
in becoming members of the Club, can obtain ad- 
ditional information as well as a list of present 
members from: Café de Colombia Radio Club 
c/o SRAL, Box 10306 Helsinki 10, Finland. @ 


Transistorized Converters [from page 40] 


recovery computer diodes make even better mul- . 
tipliers, usually with lower resistor values than 
the 82K value shown in fig. 4, This resistor can 
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